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(57) Abstract: Compounds of formula 
(I), or a pharmaceutically-acceptable 
salt, or an in-vivo-hydrolysable ester 
thereof, wherein HET is an N-linked 
5-membered heteroaryl ring, optionally 
substituted on a C atom by an oxo or 
thioxo group; and/or by 1 or 2(1 -4C) 
alkyl groups; and/or on an available 
nitrogen atom by (l-4C)alkyl; or HET 
is an N-linked 6-membered heteroaryl 
ring containing up to three nitrogen 
heteroatoms in total, optionally 
substituted on a C atom as above; Q is 
selected from, for example, (Ql), R^ 
and R^ are independendy hydrogen 
or fluoro; T is selected from a range of 
groups, for example, of formula (TC5), 
wherein Rc is, for example, R^^CO-, 
R"S02- or R^^CS-; wherein R^^ is, 
for example, optionally substituted 
(l-lOC)alkyl or R^'*C(0)0(l-6C)alkyl wherein R^* is optionally substituted (l-lOC)alkyl; are useful as antibacterial agents; and 
processes for their manufacture and pharmaceutical compositions containing them are described. 
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OXAZOLIDINONE DERIVATIVES WITH ANTIBIOTIC ACTIVITY 



The present invention relates to antibiotic compounds and in particular to antibiotic 
compounds containing a substituted oxazolidinone ring. This invention further relates to 
5 processes for their preparation, to intermediates useful in their preparation, to their use as 
therapeutic agents and to pharmaceutical compositions containing them. 

The intemational microbiological community continues to express serious concern 
that the evolution of antibiotic resistance could resvdt in strains against which currently 
available antibacterial agents will be ineffective. In general, bacterial pathogens may be 

10 classified as either Gram-positive or Gram-negative pathogens. Antibiotic compounds with 
effective activity against both Gram-positive and Gram-negative pathogens are generally 
regarded as having a broad spectrum of activity. The compoimds of the present invention are 
regarded primarily as effective against Gram-positive pathogens because of their particularly 
good activity against such pathogens, but are also regarded as effective against certain Gram- 

15 negative pathogens. 

Gram-positive pathogens, for example Staphylococci, Enterococci, Streptococci and 
mycobacteria, are particularly important because of the development of resistant strains which 
are both difficult to treat and difficult to eradicate firom the hospital enviromnent once 
established. Examples of such strains are methicillin resistant staphylococcus (MRS A), 

20 methicillin resistant coagulase negative staphylococci (MRCNS), penicillin resistant 
Streptococcus pneumoniae and multiply resistant Enterococcus faecium. 

The major clinically effective antibiotic for treatment of such resistant Gram-positive 
pathogens is vancomycin. Vancomycin is a glycopeptide and is associated with 
nephrotoxicity and ototoxicity. Fiithermore, and most importantly, antibacterial resistance to 

25 vancomycin and other glycopeptides is also appearing. This resistance is increasing at a 
steady rate rendering these agents less and less effective in the treatment of Gram-positive 
pa&ogens. There is also now increasing resistance appearing towards ag^ts such as |3 
-lactams, quinolones and macrolides used for the treatmmt of certain Gram negative strains 
responsible for upper respiratory tract infections. These strains mclude H.influenzae and 

30 M.catarrhalis. 

Certain antibacterial compounds containing an oxazohdinone ring have been described 
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in the art (for example, Walter A. Gregory et al in J.Med.aiem. 1990, 33, 2569-2578 and 
1989, 32(8), 1673-81; Chung-Ho Park et al in J.Med.Chem. 1992, 35, 1 156-1 165). Such 
antibacterial oxazolidinone compounds with a 5-methylacetamide sidechain may be subject to 
mammalian peptidase metabolism. Furthermore, bacterial resistance to known antibacterial 
5 agents may develop, for example, by (i) the evolution of active binding sites in the bacteria 
rendering a previously active pharmacophore less effective or redundant, and/or (ii) the 
evolution of means to chemically deactivate a given pharmacophore. Therefore, there remains 
an ongoing need to find new antibacterial agents with a favourable pharmacological profile, in 
particular for compounds containing new pharmacophores. 

10 We have discovered a class of antibiotic compounds contaming a new class of 

substituted oxazolidinone ring which has useful activity against Gram-positive pathogens 
including MRSA and MRCNS and, in particular, against various strains exhibiting resistance 
to vancomycin and against E. faecimn strains resistant to both annnoglycosides and clinically 
used p-lactams, but also to fastidious Gram negative strains such as H.infLuenzae and 

15 M.catanlialis. 

Accordingly the present invention provides a compound of the formula (I), or a 
pharmaceuticaUy-acceptable salt, or an in-vivo-hydrolysable ester thereof, 



O 



20 




wherein 

HEX is an N-linked 5-membered heteroaryl ring, containing either (i) 1 to 3 further nitrogen 
heteroatoms or (ii) a further heteroatom selected firom O and S together with an optional 
further nitrogen heteroatom; which ring is optionally substituted on a C atom by an oxo or 
25 thioxo group; and/or the ring is optionally substituted on a C atom by 1 or 2 (l-4C)alkyl 
groups; and/or on an available nitrogen atom (provided that the ring is not thereby 
quatemised) by (1 -4C)alkyl; or 
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HEX is an N-linked 6-menibered heteroaryl ring containing up to three nitrogen heteroatoms 
in total (including the linking heteroatom), which ring is substituted on a suitable C atom by 
0X0 or thioxo and optionally substituted on any available C atom by 1 or 2 (MQalkyl 
substituents; 

5 

Q is selected from Ql to Q9 :- 



r2 



15 





/ 



R3 



10 Ql Q2 





Q3 Q4 Q5 Q6 
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/ 




1 



20 Q7 Q8 Q9 

wherein and are independently hydrogen or fluoro; 

wherein Ai is carbon or nitrogen; Bj is 0 or S (or, in Q9 only, NH); Xq is 0, S or N-R^ 
(wherein R^ is hydrogen, (l-4C)alkyl or hydroxy-(l-4C)all!yl); and wherem 
25 in Q7 each A, is independently selected ftom carbon or nitrogen, with a maximum of 2 
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nitrogen heteroatoms in the 6-membered ring, and Q7 is linked to T via any of the Aj atoms 
(when Aj is carbon), and linked in the S-membered ring via the specified carbon atom, or via 
Ai when A^ is carbon; Q8 is linked to T Ada either of the specified carbon atoms in flie 5- 
membered ring, and linked in the benzo-ring via either of the two specified carbon atoms on 
5 either side of the linking bond shown; and Q9 is linked via either of the two specified carbon 
atoms on either side of the linking bond shown; 

wherein T is selected from the groups in (TA) to (TD) below (wherein ARI, AR2, AR2a, 
AR2b, AR3, AR3a, AR3b, AR4, AR4a, CYl and CY2 are defined hereinbelow); 
(TA) T is selected fix>m the following groups :- 
.10 (TAa) ARI, ARl-(l-4C)alkyl-,AR2 (carbon linked^^ 
(TAb) AR1-CH(0H),AR2-CH(0H)-, AR3-CH(0H)-; 
(TAc) ARl«CO-,AR2-CO", AR3-CO-,AR4-CO-; 
(TAd) AR1-0-, AR2-0-, AR3-0s 

(TAe) AR1-S(0)q- , AR2-S(0)q- , AR3-S(0)q- (q is 0, 1 or 2); 
IS (TAf) an optionally substituted N-lii)ked (fiiUy uiisaturated) S-m^bered h 
system containing 1, 2 or 3 nitrogen atoms; 

(TAg) a carbon linked tropol-3-one or tropol-4-one, optionally substituted in a position not 
adjacent to the linking position; or 

20 (TB) T is selected from the following groups 
(TBa) halo or (l-4C)alkyl 

{optionally substituted by one or more groups each independently selected from hydroxy, (1- 
4C)alkoxy, (l-4C)alkanoyl, cyano, halo, trifluoromethyl, (l-4C)alkoxycarbonyl, -NRvRw, (1- 
6C)alkanoylamino, (l-4C)alkoxycarbonylamino, H-(l-4C)alkyl-N-(l-6C)alkanoylaniino, (1- 
25 4C)alkylS(0)q- (q is 0, 1 or 2), CYl, CY2 or ARI}; 
(TBb) -NRv^Rw' ; 

(TBc) ethenyl, 2-(l-4C)alkylethenyl, 2-cyanoetiienyl, 2-cyano-2-((l-4C)alkyl)ethenyl, 2- 
nitroethenyl, 2-nitro-2-((l-4C)alkyl)ethenyl, 2-((l-4C)alkylaminocarbonyl)ethenyl, 2-((l- 
4C)alkoxycarbonyl)ethenyl, 2-(ARl)ethenyl, 2-(AR2)ethenyl; 
30 (TBd) R'°CO- , R'°S(0)q- (q is 0, 1 or 2) or R^°CS- 
wherein R^° is selected from the followmg groups :- 
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(TBda) CYl or CY2; 

(TBdb) hydrogen, (l-4C)alkoxycarbonyl, trifluoromethyl, -NRvRw, ethenyl, 2-(l- 
4C)allgrletheayl, 2-cyanoethenyl, 2-cyano-2-((l-4C)al]<yl)ethenyl, 2-mtroetiieayl, 2-nitro-2- 
((l-4C)alkyl)ethenyl, 2-((l-4C)a]kylammocarbonyl)etheaQyl, 2-((l- 
5 4C)a]koxycafbonyl)ethenyl, 2-(ARl)ethenyl or 2-(AR2)ethenyl; or 

(TBdc) (l-4C)a]kyl {optionally substituted as defined in (TBa) above, or by (1- 
4C)alkylS(0)pNH- or (l-4C)alkylS(0)p-((l-4C)alkyl)N- (p is 1 or 2)}; 
wherein Rv is hydrogen or (l-4C)alkyl; Rw is hydrogen or (l-4C)aIkyl; Rv' is hydrogen, 
4C)alkyl or (3-8C)cycloalkyl; Rw* is hydrogen, (MQalkyl, (3-8C)cycloalkyl, (l-4C)alkyl- 
10 CO-or(l-4C)alkylS(0)q-(qislor2);or 

(TC) T is selected firom the following groups :- 

(ICa) an optionally substituted, fiilly saturated 4-membered monocyclic ring containing 1 
heteroatom selected from O, N and S (optionally oxidised), and linked via a ling nitrogen or 
15 sp^ carbon atom; 

(TCb) an optionally substituted 5-membered monocyclic ring containing 1 heteroatom 
selected from O, N and S (optionally oxidised), and linked via a ring nitrogen atom or a ring 
sp^ or sp^ carbon atom, which monocyclic ring is fully saturated other than (where 
appropriate) at a linking sp^ carbon atom; 
20 (TCc) an optionally substituted 6- or 7-memba:ed monocyclic ring containing 1 or 2 

heteroatouGLS independently selected from O, N and S (optionally oxidised), and linked via a 
ring nitrogen atom or a ring sp^ or sp^ carbon atom, which monocyclic ring is ftilly satmrated 
other than (where appropriate) at a linking sp^ carbon atom; or 

25 (ID) T is selected from the following groups :- 

(TDa) a bicyclic spiro-ring system containing 0, 1 or 2 ring nitrogen atoms as the only ring 
heteroatoms, the structure consisting of a 5- or 6-m^bered ring system (linked via a ring 
nitrogen atom or a ring sp^ or sp^ carbon atom) substituted (but not adjacent to the linking 
position) by a 3-, 4- or 5-membered spiro-carbon-linked ring; which bicycUc ring system is 

30 (i) fully saturated other than (where appropriate) at a linking sp^ carbon atom; 

(ii) contains one -N(Rc)- group in the ring system (at least two carbon atoms away from 
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the linking position when the link is via a nitrogen atom or an sp^ carbon atom) or one -N(Rc)- 
group in an optional substituent (not adjacent to the linking position) and is 
(iii) optionally fiirflier substituted on an available ring carbon atom; or 
(TDb) a 7-, 8- or 9-membered bicyclic ring system (linked via a ring nitrogen atom or a ring 
5 sp^ or sp^ carbon atom) containing 0, 1 or 2 ring nitrogen atoms (and optionally a further O or 
S ring heteroatom), the structure containing a bridge of 1, 2 or 3 carbon atoms; which bicyclic 
ring system is 

(i) fiilly saturated other than (where appropriate) at a linking sp^ carbon atom; 

(ii) contains one O or S heteroatom, or one -N(Rc)- group in the ring (at least two carbon 
10 atoms away from the linking position when the link is via a nitrogen atom or an sp^ carbon 

atom) or one -N(Rc)- group in an optional substituent (not adjacent to the linldng position) 
and is 

(iii) optionally further substituted on an available ring cjarbon atom; 

15 wherein Rc is selected from groups (Rcl) to (Rc5) 

(Rcl) (1 "6C)alkyl {optionally substituted by one or more (MQalkanoyl groups (including 
geminal disubstitution) and/or optionally monosubstituted by cyano, (l-4G)alkoxy, 
trifluoromethyl, (l-4C)alkoxycarbonyl, phenyl (optionally substituted as for AR defined 
hereinafter), (l-4C)alkylS(0)q- (q is 0, 1 or 2); or, on any but the first carbon atom of the (1- 

20 6C)alkyl chain, optionally substituted by one or more groups (including gemmal 

disubstitution) each independently selected from hydroxy and fluoro, and/or optionally 
monosubstituted by oxo, -NRvRw [wherein Rv is hydrogen or (l-4C)alkyl; Rw is hydrogen 
or(l-4C)alkyl], (l-6C)alkanoylamino, (l-4C)alkoxycarbonylamino,N-(l-4C)alkyl-N-(l- 
6C)alkanoylanmio, (l-4C)alkylS(0)pNH- or (l-4C)alkylS(0)p.((l-4C)alkyl)N- (p is 1 or 2)}; 

25 (Rc2) R^'CO.,R^'S02-orR"CS- 

wherein R^^ is selected from (Rc2a) to (Rc2e) :- 

(Rc2a) ARl, AR2, ARZa, AR2b, AR3, AR3a, AR3b, AR4, AR4a, CYl, CY2; 
(Rc2h) hydrogen, (l-4C)alkoxycarbonyl, trifluoromethyl, -NRvRw [wherein Rv is 
hydrogen or (l-4C)alkyl; Rw is hydrogen or (l-4C)alkyl], ethenyl, 2-(l-4C)alkylethenyl, 2- 
30 cyanoethenyl, 2-cyano-2-((l-4C)alkyl)ethenyl, 2-nitroethenyl, 2-nitro-2-((l-4C)alkyl)ethenyl, 
2-((l-4C)alkylaminocarbonyl)ethenyl, 
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2-((l-4C)alkoxycarbonyl)ethenyl, 2-(ARl)ethenyl, 2-(AR2)ethenyl, 2-(AR2a)ethenyl; 
(Rc2c) (l-lOC)alkyl 

{optionally substituted by one or more groiq)s (including geminal disubstitution) each 
independently selected from hydroxy, (l-10C)alkoxy, (l-4C)alkoxy-(l-4C)alkoxy, (1- 

5 4C)alkoxy-(l-4C)alkoxy-(l-4C)alkoxy, (l-4C)alkanoyI, phosphoryl [-0-P(0)(0H)2, and 
mono- and di-(l-4C)alkoxy derivatives thereof], phosphiryl [-0-P(0H)2 and mono- and di-(l- 
4C)alkoxy derivatives thereof], and amino; and^or optionally substituted by one group 
selected from phosphonate [phosphono, -P(0)(0H)2, and mono- and di-(l-4C)alkoxy 
derivatives thereof], phosphinate [-P(0H)2 and mono- and di-(l-4C)alkoxy derivatives 

10 thereof], cyano, halo, trifluoromethyl, (MQalkoxycarbonyl, (l-4C)alkoxy-(l- 

4C)alkoxycarbonyl, (l-4C)alkoxy-(l-4C)alkoxy-(l-4C)alkoxycarbonyl, (l-4C)alkylamino, 
di((l-4C)alkyl)amino, (l-6C)alkanoylamino, (l-4C)alkoxycarbonylamino, N-(l-4C)alkyl-N- 
(l-6C)alkanoylamino, (l-4C)alkylaminocarbonyl, di((l-4C)alkyl)aimnocarbonyl, (1- 
4C)alkylS(0)pNH-, (l-4C)alkylS(0)p-((l-4C)alkyl)N-, fluoro(l-4C)alkylS(0)pNH-, 

15 fluoro(l-4C)alkylS(0)p((l-4C)alkyl)N-, (l-4C)alkylS(0)q- [the (l-4C)alkyl group of (1- 
4C)alkylS(0)q- being optionally substituted by one substituent selected from hydroxy, (1- 
4C)alkoxy, (MC)alkanoyl, phosphoryl [-0-P(0)(0H)2, and mono- and di-(l-4C)alkoxy 
derivatives thereof], phosphiryl [-0-P(0H)2 and mono- and di-(l-4C)aIkoxy derivatives 
thereof], amino, cyano, halo, trifluoromethyl, (l-4C)alkoxycarbonyl, (l-4C)aIkoxy-(l- 

20 4C)aIkoxycarbonyl, (l-4C)alkoxy-(l-4C)aIkoxy-(l-4C)alkoxycarbonyl, carboxy, (1- 

4C)alkylamino, di((l-4C)alkyl)amino, (l-6C)alkanoylamino, (l-4C)alkoxycarbonylamino, N- 
(l-4C)alkyl-N-(l-6C)alkanoylamino, (l-4C)aIicylaminocarbonyl, di((l- 
4C)alkyl)aminocarbonyl, (l-4C)alkylS(0)pNH-, (l-4C)alkylS(0)p-((1.4C)alkyl)N-, (1- 
4C)alkylS(0)q-, AR1-S(0)q- , AR2-S(0)q- , AR3-S(0)q- and also AR2a, AR2b, AR3a and 

25 AR3b versions of AR2 and AR3 containing groups], CYl, CY2, ARl, AR2, AR3, AR1-0-, 
AR2-0-, AR3.0-, AR1-S(0)q- , AR2-S(0)q- , AR3-S(0)q- , AR1-NH-, AR2-NH-, ARS-NH- 
(pisl or2andqis 0, 1 or 2), and also AR2a, AR2b, AR3a and AR3b versions of AR2 and 
AR3 containing groups}; 

(Rc2d) R''C(0)0(l-6C)alkyl wherein R^' is ARl, AR2, (1.4C)alkylamino (the (1- 
30 4C)alkyl group being optionally substituted by (MQalkoxycarbonyl or by carboxy), 
benzyloxy-(MC)alkyl or (l-10C)alkyl {optionally substituted as defined for (Rc2c)}; 
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(Rc2e) wherein R'* is baizyl, (l-6C)alkyl {optionally substituted as defined for 
(Rc2c)}, CYl, CY2 or AR2b; 

(Rc3) hydrogen, cyano, 2-cyanoethenyl, 2-cyano-2-{(l-4C)alkyl)ethenyl, 2-((l- 
4C)alkylanunocarbonyl)ethenyl, 2-((l-4C)alkoxycarbonyl)ethenyl, 2-nitroethenyl, 2-nitro-2- 
5 ((l-4C)alkyl)efhenyl, 2-(ARl)ethenyl, 2-(AR2)ethenyl, or of the formula (Rc3a) 




R16 

(Rc3a) 

wherein X" is -OR", -SR", -NHR"and -N(R*^ ; 

10 wherein R" is hydrogen (when X" is -NHR"and -N(R")2), and R" is (MQalkyl, phenyl or 
AR2 (when X°° is -OR", -SR" and -NHR"); and R'* is cyano, nitro, (l-4Qalkylsulfonyl, (4- 
7C)cycloalkylsulfonyl, phenylsulfonyl, (l-4C)alkanoyl and (l-4C)alkoxycarbonyl; . 
(Rc4) trityl,ARl,AR2,AR2a,AR2b,AR3,AR3a,AR3b; 
(RcS) RdOC(Re)=CH(CO)-,RfC(=0)C(=0)-,RglSf=C(Rh)C(=0)-or 

15 RiNHC(Rj)=CHC(=0)- wherein Rd is (l-6C)alkyl; Re is hydrogen or (l-6C)alkyl, or Rd and 
Re together foim a (3-4Qalkylene chain; Rf is hydrogen, (l-6C)allqrl, hydK)xy(l-6C)a]kyl, 
(l-6C)alkoxy(l-6C)alkyl, -NRvRw [wherein Rv is hydrogen or (l-4C)alkyl; Rw is hydrogen 
or (MQalkyl], (l-6C)alkoxy, (l-6C)alkoxy(l-6C)alkoxy, hydroxy(2-6C)alkoxy, (1- 
4C)alkylamino(2-6C)alkoxy, di-(l-4C)alkylaniino(2-6C)alkoxy; Rg is (l-6C)alkyl, hydroxy 

20 or (l-6C)aIkoxy;Rh is hydrogen or (l-6C)alkyl; Ri is hydrogen, (l-6C)alkyl,ARl,AR2, 
AR2a, AR2b and Rj is hydrogen or (l-6C)a]kyI; 
wherein 

ARl is an optionally substituted phenyl or optionally substituted n^hthyl; 
AR2 is an optionally substituted 5- or 6-membered, fully unsaturated (i.e with the maximum 
25 degree of unsaturation) monocyclic heteroaryl ring containing up to four heteroatoms 

indep^dently selected firom O, N and S (but not containing any 0-0, 0-S or S-S bonds), and 
linked via a ring carbon atom, or a ring nitrogen atom if the ring is not thereby quatemised; 
AR2a is a partially hydrogenated version of AR2 (i.e. AR2 systems retaining some, but not. 
the fiill, degree of unsaturation), linked via a ring caibon atom or linked via a ring nitrogen 
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atom if the ring is not thereby quatemised; 

AR2b is a fuUy hydrogenated version of AR2 (i.e. AR2 systems having no unsaturation), 
linked via a ring carbon atom or linked via a ring nitrogen atom; 
AR3 is an optionally substituted 8-, 9- or 10-membered, fully unsaturated (i.e wifh the 
S maximum degree of unsaturation) bicyclic heteroaxyl ring containing up to four heteroatoms 
independently selected from O, N and S (but not containing any 0-0, 0-S or S-S bonds), and 
linked via a ring carbon atom in either of the rings comprising the bicyclic system; 
AR3a is a partially hydrogenated version of AR3 (i.e. AR3 systems retaining some, but not 
the full, degree of unsaturation), linked via a ring carbon atom, or hnked via a ring nitrogen 
1 0 atom if the ring is not thereby quatemised, in either of the rings comprising the bicyclic 
system; 

AR3b is a fully hydrogenated version of AR3 (i.e. AR3 systems having no unsaturation), 

linked via a ring carbon atom, or linked via a ring nitrogen atom, in either of the rings 

comprising the bicycUc system; 
IS AR4 is an optionally substituted 13- or 14-membered, fully unsaturated (i.e with the 

maximum degree of unsaturation) tricyclic hetoroaryl ring containing up to four heteroatonis 

independently selected from O, N and S (but not containing any 0-0, 0-S or S-S bonds), and 

linked via a ring carbon atom in any of the rings comprising the tricyclic system; 

AR4a is a partially hydrogenated version of AR4 (i.e. AR4 systems retaining some, but not 
20 the full, degiee of unsaturation), linked via a ring carbon atom, or linked via a ring nitrogen 

atom if the ring is not tiiereby quatemised, in any of the rings comprising the tricycUc systein; 

CYl is an optionally substituted cyclobutyl, cyclopentyl or cyclohexyl ring; 

CY2 is an optionally substituted cyclopentenyl or cyclohexenyl ring. 

25 In this specification, where it is stated that a ring may be linked via an sp^ carbon 

atom, which ring is fully saturated other than (where appropriate) at a linking sp^ carbon atom, 
it is to be understood that the ring is linked via one of the carbon atoms in a C=C double bond. 

In another embodiment, (Rcl) is as defined above other than the optional phenyl 
substituent on (l-6C)alkyl is optionaUy substituted as for ARl defined hereinafter; and 

30 (Rc2c), is as defined above and furthCT includes carboxy as an optional substituent on R^^ as 
(l-lOQalkyl. 
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(TAf) When T is an optionally substituted N-linked (jfiilly unsaturated) S-membered 
heteroaiyl ring system containing 1, 2 or 3 nitrogen atoms, it is preferably selected fiom a 
group of formula (TAfl) to (TAf5) below (particularly CTAfl), (TA£2), (TAf4) and (TAf5), 
5 and especially (TAfl) and/or (TAf2)). The above preferred values of (TAf) are particularly 
preferred when present in Ql or Q2, especially Ql. 




(TAfl) (TAG) (TAG) 



10 



R4 

N- ' N 



N— 




7 



(TAf4) (TAf5) (TAf6) 

wherein : 

is selected (independently where appropriate) from hydrogen, (l-4C)alkyl, (1- 
15 4C)alkoxycarbonyl, (l"4C)alkanoyl, carbamoyl and cyano; 

and are independently selected from hydrogen, halo, trifluoromethyl, cyano, nitro, (1- 
4C)alkoxy, (l-4C)alkylS(0)q" (q is 0, 1 or 2), (l-4C)alkanoyl, (l-4C)allcoxycarbonyl, (2- 
4C)alkanoyloxy-(l-4C)alkyl, benzoxy-(l-4C)alkyl, (2-4C)alkanoylamino, -CONRvRw, - 
NRvRw and (l-4C)alkyl {optionally substituted by hydroxy, trifluoromethyl, cyano, nitro, (1- 
20 4C)alkoxy, (l-4C)alkylS(0)q- (q is 0, 1 or 2), (l-4C)aIkoxycarbonyl, (l-4C)alkanoylaminOi 
-CONRvRw, -NRvRw; wherein RvRw is hydrogen or (l-4C)alkyl; Rw is hydrogen or (1- 
4C)alkyl}; - 



wo 01/81350 



PCT/GB01/0181S 



11 



or R* is selected from one of the groups in (TAfa) to (TAfc) below, or (where appropriate) 
one of R* and R* is selected from the above list of R* and R* values, and the other is 
selected from one of fhe groups in (TAfri) to (TAfc) below :- 
(TAfa) a group of the formula (TAfal) 



X 



0 



(TAfal) 

wherein Z° is hydrogen or (l-4C)aUqrl; 

X° and Y° are independently selected from hydrogen, (l-4C)alkyl, (l-4C)alkoxycarbonyl, 
halo, cyano, nitro, (l-4C)alkylS(0)q- (q is 0, 1 or 2), RvRwNSOj-, trifluoromethyl, 
10 pentafluoFoethyl, (l-4C)a]kanoyl and -CONRvRw [wherem Rv is hydrogen or (MQalkyl; 
Rw is hydrogen or (l-4C)a]kyl]; or 

one of X° and Y** is selected from the above list of X° and Y** values, and the otiier is 
selected from phaiyl, phenylcarbonyl, -S(0)q-phenyl (q is 0, 1 or 2), M- 
(phenyl)caTbamoyl, phenylaminosulfonyl, AR2, (AR2)-C0-, (AR2)-S(0)q- (q is 0, 1 or 2), 
15 N-(AR2)carbamoyl and (AR2)aminosulfonyl; wherein any phenyl group in (TAfa) may be 
optionally substituted by up to three substituents independently selected from (l-4C)alkyl, 
cyano, trifluoromeQiyl, nitro, halo and (l-4C)alkylsulfonyl; 
(TAfb) an acetylene of fhe formula or •s-(l-4C)alkyl; 

(TAfc) -X'-Y'-AR2, -X*-Y'-AR2a, -X'-Y*-AR2b, -X*-Y*-AR3, -X>-Y'-AR3a or -X'-Y'- 
20 AR3b; 

wherein X' is a direct bond or -CH(OH)- and 

Y' is -(CH^„-, -(CH2)„-NH-(CH2)„-, -COKCH^)^-, -C0NH-(CH2)„-, -C(=S)NH-(CH2)„- or - 
C(=0)0-(CH2)„-; 

or whei«in X» is -(CH^^- or -CH(Me)-(CH2)„- and 
25 Y'is -(CH3),-l^<CH2)„^-CO<CH2)„-,-CONH<ay„-,-C(=S)l^-(C^^ 
-C(=0)0-(CH^„- or -S(0),-(Ciy„- ; 

or wherein X' is -CH2O-, -CHjNH- or -CH2N((1 -4C)alkyl)- and 

Y* is -C0-(CH2)„-, -C0NH-(CH4)„- or -C(=S)NH-(CH2)„- ; and additionally Y' is 
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-SO2- when X' is -CH^NH- or -CH2N((l-4C)alkyl)-, and is -(CH^)^- when X' is -CHjO- or 
-CH2N((l-4C)aIkyl)- ; wherein n is 1, 2 or 3; m is 0, 1, 2 or 3 and q is 0, 1 or 2; and when 
is -(CH2)„-NH-(CH2)n,- each m is indq)endently selected from 0, 1, 2 or 3. 

It is to be understood that when a value for -X*- is a two-atom link and is written, for 

5 example, as -CH2NH- it is the left hand part (-CH2- here) which is bonded to the group of 
formula (TAfl) to (TAf6) and the right hand part (-NH- here) which is bonded to -Y^- in the 
definition in (TAfc). Similarly, when -Y^- is a two-atom link and is written, for example, as - 
CONH- it is the left hand part of - Y*- (-CO- here) which is bonded to the right hand part of - 
X^-, and the right hand part of -Y^- (-NH- here) which is bonded to the AR2, AR2a, AR2b, 

10 AR3,AR3a or AR3b moiety in the definition in (TAfc). 

Preferably is hydrogen or (MQalkyl, and and R^ are independently selected 
from hydrogen, (l-4C)alkyl or one of R'^ and R^ is selected from group (TAfa). Other 
preferable substituents on the (TAfl) to (TAf6) are illustrated in the accompanying Examples. 
Most preferable is (TAf2) with such preferable substituents, 

15 ' 

(TAg) When T is a carbon linked tropol-3-one or tropol-4-one, optionally substituted in a 
position not adjacent to the linking position (TAg), it is preferably selected from a group of 
formula (TAgl), (TAg2) or (TAg3). This above preferred values of (TAg) are particularly 
preferred when present in Ql or Q2, especially Ql . 




(TAgl) (TAg2) (TAg3) 



wherein R^ is selected from 

(TAga)hy6rogm, (MQalkyl {optionally substituted by one or two substituents (excluding 
25 geminal disubstitution) independently selected from fluoro, hydroxy, (l-4C)aIkoxy and - 
NRvRw]};or 

(TAgb)R^-0', R«-S-, R^NH- or R^R^N-; 

wherein R^ is selected (independently where appropriate) from hydrogen, (l-4C)alkyl or (3- 



wo 01/81350 



PCT/GBOl/01815 



-13- 



8C)cycloalkyl {both optionally substituted by one or two substituents (excluding geminal 
disubstitution) independently selected from hydroxy, (MC)alkoxy, (l-4C)aIkoxycarbonyl 
and -NRvRw}, (2-4C)alkenyl {optionally substituted by one or two -NRvRw substituents}, 
(l-4C)alkanoyl {optionally substituted by one or two substituents independently selected 
5 from -NRvRw and hydroxy}, phenyl-(l-4C)alkyl or pyridyl-(l-4C)alkyl {the phenyl and 
pyridyl (preferably pyridin-4-yl) rings being optionally substituted by one or two -NRvRw 
substituents}; or 

(TAgc) morpholino, thiomorpholino, pyrrolidino {optionally independently substituted in the 
3- and/or 4-positions by (MQaUq^l}, piperidino substituted in the 4-position by R^-, R^-0-, 

10 R^-S-, R'-NH- or R^'-N-; wherein R^ is selected (independently where appropriate) from 
hydrogen, (l-4C)alkyl {optionally substituted by one or two (excluding genoJnal 
disubstitution) hydroxy, (l-4C)alkoxy, (l-4C)alkoxycarbonyl or -NRvRw} and piperazino 
{optionally substituted in the 4-position by (l-4C)alkyl, (3-8C)cycloalkyl, (l-4C)alkaQoyl, 
(l-4C)alkoxycarbonyl or (l-4C)aIkylsulfonyl, and optionally independently substituted in the 

15 3- and/or 5-positions by (l-4C)aliyl}; wherein Rv is hydrogen or (MQalkyl; Rw is 
hydrogen or (l-4C)alkyl. 

(TC) Preferred values for the optional substituents and groups defined in (TCa) to (TCc) are 
defined by formulae (TCI) to (TC4) :- 



wherein in (TCI) : >A3-B3- is >C(Rq)-CH(Rr)- and G is -0-, -S-, -SO-, -SO2- or >N(Rc); 
wherein in (TC2) : ml is 0, 1 or 2; >A3-B3- is >C=€(Rx)- or >C(Rq)-CH(Rr)- and G is -0-, - 
25 S-, -SO-, -SO2- or >N(Rc); 

wherem in (TC3) : ml is 0, 1 or 2; >A3-B3- is >C(Rq)-CH(Rr)- (other than when Rq and Rr 
are both togethw hydrogai) and G is -0-, -S-, -SO-, -SOj- or >N(Elc); 
wherein in (TC4) : nl is 1 or 2; ol is 1 or 2 and nl + ol = 2 or 3; >A3-B3- is >C=C(Rr)- or 
>C(Rq)-CH(Rr)- or >N-CH2- and G is -0-, -S-, -SO-, -SOj- or >N(Rc); Rp is hydrogen, (1- 




(TCl) 



(TC2) 



(TC3) 



(TC4) 
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4C)alkyl (other than when such substitution is defined by >A3-B3-), hydroxy, (l-4C)alkoxy or 
(l-4C)alkanoyloxy; 

wherein in (TCI), (TC2) and (TC4); ml, nl and ol are as defined hereinbefore : 
>A3-B3- is >N"CH2- and G is >C(R")(R'^), >C=0, >C-OH, >C<l-4Qalkoxy, >C=N-OH, 
5 >C=N-(l-4C)alkoxy, >ON.NH-(l-4C)alkyl, >C=N-N((l-4C)alkyl)2 (the last two (1- 
4C)alkyl groups above in G being optionally substituted by hydroxy) or >C=N-N-C0-(1- 
4C)alkoxy; wherem > represents two single bonds; 
Rqis hydrogen, hydroxy, halo, (l-4C)alkyl or (l-4C)a]kanoyloxy; 
Rr is (independently where appropriate) hydrogen or (l-4Qalkyl; 

10 R" is hydrogen, (l-4C)alkyl, fluoro(l-4C)alkyl, (l-4C)aIkyl.thio-(l-4C)alkyl or hydroxy-(l- 
4C)alkyl and R^^ is -[C(Rr)(Rr)]^-N(Rr)(Rc) wherem m2 is 0, 1 or 2; 
and, other than the ring substitution defined by G, >A3-B3- and Rp, each ring system may be 
optionally further substituted on a carbon atom not adjacent to the link at >A3- by up to two 
substituents independently selected firom (l-4C)alkyl, fluoro(l-4C)alkyl (including 

15 trifluoromethyl), (l-4C)alkyl-thio-(l-4C)alkyl, hydroxy-(l-4C)alkyl, amino, amino-(l- 
4C)alkyl, (l-4C)alkanoylamino, (l-4C)alkanoylamino-(l-4C)allcyl, carboxy, (1- 
4C)aIkoxycarbonyl, AR-oxymethyl, AR-thiomethyl, oxo (=0) (other than when G is >N-Rc 
and Rc is group (Rc2) defined hereinbefore) or independently selected firom Rc; and also 
hydroxy or halo (the last two optional substituents only when G is -0- or -S-); 

20 wherein AR (or ARp) is as defined for formula (JP) hereinafter; Rc is selected firom groups 
(Rcl) to (Rc5) defined hereinbefore. 

For the avoidance of doubt, ( )^^, ( )„i and ( \^ indicate (-CHj-)^!, (-CH2-)ni and (-CH2- 
)oi respectively (optionally substituted as described above). 

In the above definition of (TCI) to (TC4) and of the further optional substituents, AR 

25 is preferably AR2, and the further optional substituents are preferably not selected firom the 
values listed for Rc. A preferred value for G is >NCRc) or >C(R^^)(R^^). 

Particularly preferred values for the optional substituents and groups defiiied in (TCa) 
to (TCc), and (TCI) to (TC4) are contained in the following definitions (TC5) to (TCI 1) :- 
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(TC5) 



(rC6) 



(TC7) 




\ 



5 



(TC8) 



(TC9) 



(TCIO) 



(TCll) 



^erdn Rc lias any of the values listed hereinbefore or hereinafter. 

Especially preferred are (TC5), (TC6), (TC7) and (TC9), most especially (TC5) in 
which Rc has any of the values listed hereinbefore or hereinafter (especially R"CO- with the 
preferable R" values given hereinafter). In (TC5) Rc is preferably selected from the group 
10 (Rc2), especially R"CO- with the preferable R" values given hereinafter. In (TC7) Rc is 
preferably selected from group (Rc3) or (Rc4). 



in Ql or Q2, e^ecially Ql (especially when HET is isoxazole). 

15 (TDa) When T is a bicyclic spiro-ring system as defined in (TDa), it is preferably selected 
from a group of formula (TDal) to (TDa9). The above preferred values of (TDa) are 
particularly preferred when present in Ql or Q2, especially Ql. 



The above preferred values of (TCa) to (TCc) are particularly preferred when present 
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wherein; 

(i) the A4 linkmg group is a nitrogen atom or an sp^ or sp^ carbon atom (with the double 
bond, where appropriate, orientated in either direction); and 

5 (ii) one of the ring carbon atoms at positions marked * and ** is replaced by one of the 
following groups -NRc-, >CH-NHRc, >CH-NRc-(l-4C)alkyl, >CH-CH2"NHRc, >CH-CH2- 
NRc-(l-4C)alkyl [wherein a central -CH2- chain link is optionally mono- or di-substituted by 
(l-4C)alkyl]; with the provisos that positions marked * are not replaced by -NH- in the ring 
containing the A4 link when A4 is a nitrogen atom or an sp^ carbon atom, and that positions . 

1 0 marked * are not replaced by -NH- in Ihe three membered ring in (TDal), (TDa4) and (TDaS); 
and 

(iii) the ring system is optionally (further) substituted on an available ring carbon atom by 
up to two substituents indq)endently selected from (l-4C)alkyl, fluoro(l-4C)alkyl (including 
trifluoromethyl), (l-4C)alkyl-thio-(l-4C)alkyl, hydroxy-(l-4C)alkyl, amino, amino-(l- 
15 4C)alkyl, (l-4C)alkanoylaniino, (l-4C)alkanoylamino-(l-4C)alkyl, carboxy, (1- 

4C)alkoxycarbonyl, AR2-oxymethyl, AR2-thiomethyl, 0x0 (=0) (other than when the ring 
contains an >N-Rc and Rc is group (Rc2)) and also hydroxy or halo; 
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wherein Rc has any of the values listed hereinbefore or hereinafter. 

(TDb) When T is a 7-, 8- or 9-membered bicyclic ring system containing a bridge of 1, 2 or 3 
carbon atoms as defined in (TDb), it is preferably selected &om a group defined by the ring 
5 skeletons shown in formulae (TDbl) to (TDbl4):- 



7-membered ring skeletons 



<0 CO ^ 



14.1,0] 
(TDbl) 



[3.2,0] 
(TDb2) 



[3,1.1] 
(TDbS) 



[2,2.1] 
(TDb4) 



S-membered ring skeletons 



CO 

[3,3.0] 
(TDbS) 




[4.2.0] 
(TDb6) 



Jh^ ^ ^ 



[4.1.1] 
(TDb7) 



[3.2.1] 
(TDbS) 



[2,2,2] 
(TDb9) 



9-membered ring skeletons 

CO Ch 



[4.3.0] 
(TDbiO) 



[5.2.0] 
(TDbll) 




[4.2.1] 
(TDbl 2) 




[3,3.1] 
(TDbl 3) 




[3,2,2] 
(TDbl 4) 



wherein; 

10 (i) the ring system contains 0, 1 or 2 ring nitrogen atoms (and optionally a further O or S 
ring heteroatom),and when present the ring nitrogen, 0 or S heteroatom/s are at any position 
other than as part of the 3-membered ring in (TDbl); 

(ii) the ring system is linlced via a ring nitrogen atom or a ring sp^ or sp^ carbon atom 
(with the double bond, where appropriate, orientated in either direction) firom any position in 
15 eitiier ring [other than fi-om a bridgehead position or &om. an sp* carbon atom in the 4- 
membered ring in (TDb2), (TDb6) and (TDbl 1)]; 
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(iii) one of the ring carbon atoms at a position not adjacent to the linking position, is 
replaced (other tiian when the ring contains an 0 or S heteroatom) by one of the following 
groups -NRc- [not at a bridgehead position], >C(H)-NHRc, >C(H3-NRc-(l-4C)alkyl, >C(K[)- 
CHj-NHRc, >C09)-CH2-NR<^-(l-4C)alkyl [wherein the hydrogen atom shown in brackets is 
5 not present when the replacement is made at a bridgehead position and wherein a central - 
CHj- chain link is optionally mono- or di-substituted by (l-4C)alkyl]; with the proviso that 
when the ring system is linked via a ring nitrogen atom or an sp^ carbon atom any replacement 
of a ring carbon atom by -NRc-, O or S is at least two carbon atoms away from the linking 
position; and 

10 (iv) the ring system is optionaUy (further) substituted on an avaikble ring carbo 
, for the bicyclic spiro-ring systems described in (TDa); wherein Rc has any of the values listed 
hereinbefore or hereinafter. 

It will be appreciated that unstable anti-Bredt compounds are not contemplated in this 
definition (i.e. compounds with stuctures (TDb3), (TDb4), (TDb7), (TDb8), (TDb9), 
15 (TDbl2), (TDbl3) and (TDbl4) in which an sp^ carbon atom is directed towards a bridgehead 
position). 

Particularly preferred values of (TDb) are the following structures of formula (TDb4), 
(TDb8) and/or (TDb9); wherein Rc has any of the values Usted hereinbefore or hereinafter. 
The above preferred values of (TDb) are particularly preferred when present in Ql or Q2, . 
20 especially Ql. 




[2,2.1] P.2.1] [2.2.2] 

(TDb4a&b) ' (TDb8) (TDb9) 



In another embodiment there is provided a compound of formula (I) as defined by 
formula (IP) below : 

25 



wo 01/81350 



PCT/GBOl/01815 



-19- 



O 




m 

wherein 

HEX is an N-linked 5-membered heteroaryl ring, containing either (i) 1 to 3 further nitrogen 
5 heteroatoms or (ii) a further heteroatom selected from O and S together with an optional 
further nitrogen heteroatom; which ring is optionally substituted on a C atom by an oxo or 
thioxo group; and/or the ring is optionally substituted on a C atom by 1 or 2 (l-4C)alkyl 
groups; and/or on an available nitrogen atom (provided that the ring is not thereby 
quatemised) by (l-4C)aIkyl; 
10 Qis 




wherein: 

and are independently hydrogen or fluoro; 
R^ is hydrogen, (l-4C)alkyl, hydroxy, (l-4C)alkoxy or (2-4C)alkanoyloxy; 
15 >A-B- is of the formula >C=C(R")- , >CHCHR»- , >C(OH)CHR*. or >N-CH2- 
(> represents two single bonds) wherein R" is hydrogen or (l-4C)alkyl; 
D is O, S, SO, SO2 or NR^^; 

R^P and R^p are independently 0x0 (=0) [but not when R^ is group (PC) below], (l-4C)allcyl, 
(l-4C)alkanoylamino-(l-4C)a]kyl, hydroxy-(l-4C)alkyl, carboxy, (MQalkoxycarbonyl, 
20 ARp-oxymethyl, ARp-thiomethyl (wherein ARp is as defined hereinbelow) or independaitly 
as defined for R^ hereinbelow with the proviso that R'*'' and R^^ are not phenyl, benzyl, ARp 
(as defined hereinbelow), a tetrazole ring system, cyclopentyl or cyclohexyl; and when D is O 
or S, R'*^ and R^^ are additionally independCT.tly hydroxy or bromo; 
wherem R^^ is selected from (PA) to (PE) :- 
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(PA) hydrogen, cyano, 2-((l-4C)alkoxycarbonyl)ethenyl, 2-cyanoethenyl, 
2-cyano-2-((l-4C)alkyl)ethenyl, 2-((l-4C)alkylaminocarbonyl)ethenyl; 
(PB) phenyl, benzyl, ARp (as defined hereinbelow) or a tetrazole ring system [optionally 
mono-substituted in the 1- or 2- position of the tetrazole ring by (l-4C)alkyl, (2-4C)alkenyl, 
5 (2-4C)alkynyl or (l-4C)a]kanoyl] wherein the tetrazole ring system is joined to the nitrogen in 
NR^P by a ring carbon atom; 
(PC) R'^^CO" , R'^'SO^' or R'^CS- 
wherein R*°p is selected firom (PCa) to (PCf) 
(PCa) ARp (as defined hereinbelow); 

10 (PCb) cyclopentyl or cyclohexyl or l,3-dioxolan-4-yl or l,4-dioxan-2-yl or l,3-dioxan-4-yi 
[optionally mono- or disubstituted by substitumts independently selected firom (l-4C)alkyl 
(including geminal disubstitution), hydroxy (but excluding l,3-dioxolan-4-yl, l34-dioxan-2-yl 
and l,3-dioxan-4-yl substituted by hydroxy), (l-4C)alkoxy, (l-4C)alkylthio, acetamido, 
(l-4C)alkanoyl, cyano and trifluoromethyl]; 

15 (PCc) hydrogen, (l-4C)alkoxycarbonyl, trifluoromethyl, amino, (l-4C)alkylammo, 
di((l-4C)alkyl)amino, 2-(5- or 6-membered heteroaryl)ethCTyl, 2-(5- or 6-membered 
(partially) hydrogenated heteroaryl)ethenyl, 2-phenylethenyl [wherein the heteroaryl or 
phenyl substituent is optionally substituted on an available carbon atom by up to three 
substituents independently selected firom (l-4C)alkoxy, halo, cyano and (for the phenyl 

20 substituent only) (l-4C)alkylsulfonyl]; 

(PCd) (1 -1 OQalkyl [optionally substituted by one or more groups (includmg geminal 
disubstitution) each independentty selected firom hydroxy and amino, or optionally 
monosubstituted by cyano, halo, (l-10C)alkoxy, trifluoromethyl, (l-4C)alkoxy-(l-4C)alkoxy, 
(l-4C)alkoxy-(l-4C)alkoxy-(l-4C)alkoxy, (l-4C)alkanoyl, (l-4C)alkoxycarbonyl, 

25 (l-4C)alkylamino, di((l-4C)a]kyl)amino, (l-6C)alkanoylaniino, (l-4C)aIk:oxycarbonylamino, 
H-(l-4C)alkyl-N-(2-6C)alkanoylamino, (l-4C)alkylS(0)pNH-, 
(HC)alkylS(0)p((l-4C)alkyl)N-, fluoro(l-4C)alkylS(0)pNH-, 
fluoro(l-4C)alkylS(0)p((l-4C)alkyl)N-, phosphono, (l-4C)aIkoxy(hydroxy)phosphoryl, 
di-(l-4C)alkoxyphosphoryl, (l-4C)alkylS(0)q- , phenyl, naphthyl, phenoxy, naphtiioxy, 

30 phenylamino, naphthylamino, phenylS(0)q-, naphthylS(0)q- [wherein said phenyl and 

naphthyl groups are optionally substituted by up to three substituents independently selected 
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from (l-4Qalkoxy, halo and cyano], or CYp (as defined hereinbelow), wherein (where 
appropriate) p is 1 or 2 and q is 0, 1 or 2]; 

(PCe) R"PC(0)0(l-6C)alkyl wherem R"^ is an optionally substituted 5- or 6-membered 
heteroaryl, optionally substituted phenyl, (l-4C)alkylamino, benzyloxy-(l-4C)alkyl or 
5 optionally substituted (l-10C)alkyl; 

(PCf) R^^PQ- wherein R^^ is benzyl or optionally substituted (1 -6C)alkyl; 
(PD) R^OC(R^=CH(C=0>, R'C(=0)C(=0)-, R^=C(R^)C(=0)- or RtoC(R0=CHC(=O> 
wherein R* is (l-6C)aIkyl, R* is hydrogen or (l-6C)alkyl, or and R' togetiier form a 
(3-4C)alkylene chain, R^ is hydrogen, (I-6C)aIkyl, hydroxy(l-6C)alkyl, 

10 (l-6C)alkoxy(l-6C)alkyl, amino, (l-4C)alkylanuno, 

di-(l-4C)aIkylamino, (l-6C)aIkoxy, (l-6C)alkoxy(l-6C)aIkoxy, hydroxy(2-6C)alkoxy, 
(l-4C)alkylamino(2-6C)alkoxy, di-(l-4C)alkylamino(2-6C)alkoxy, R^ is (l-6C)alkyl, 
hydroxy or (l-6C)aIkoxy, R'' is hydrogen or (l-6C)alkyl, R^ is hydrogen, (l-6C)alkyl, 
optionally substituted phenyl or an optionally substituted 5- or 6-membered heteroaryl [and 

15 partially) hydrogetiated versions thereof] and R^ is hydrogen or (l-6C)alkyl; 

(PE) R^^CH(R"P)(CH2)„- wherein m is 0 or 1, R*^p is fluoro, cyano, (1.4C)alkoxy, 
(l-4C)alkylsulfonyl, (l-4C)aIkoxycarbonyl or hydroxy, (provided that when m is 0, R^^^ is not 
fluoro or hydroxy) and R^^ is hydrogen or (l-4C)a]kyl; 

wherein ARp is optionally substituted phenyl, optionally substituted phenyl(l-4C)alkyl, 
20 optionally substituted n^hthyl, optionally substituted 5- or 6-membered heteroaryl; 

wherein ARp is also an optionally substituted 5/6 or 6/6 bicyclic heteroaryl ring system, in 
which tibie bicyclic heteroaryl ring systems maybe linked via an atom in either of the rings 
comprising the bicyclic system, and wherein both the mono- and bicyclic heteroaryl ring 
systems are linked via a ring carbon atom and may be (partially) hydrogenated; 
25 wherein CYp is selected from:- 

(i) 4-, 5- or 6-membered cycloalkyl ring; 

(ii) 5- or 6-membered cycloalkenyl ring; 

(iii) 5- or 6-membered heteroaryl, 5- or 6-membered heteroaryloxy, 5- or 6-membered 
heteroaryl-S(0)q-, 5- or 6-membered heteroarylamino [and (partially) hydrogenated versions 

30 thereof] and 
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(iv) 5/6 or 6/6 bicyclic heteroaryl, 5/6 or 6/6 bicyclic heteroaryloxy, 5/6 or 6/6 bicyclic 
heteroaiyl-S(0)q-, 5/6 or 6/6 bicyclic heteroarylamino [and (partially) hydrogenated versions 
thereof]; 

wherein q is 0, 1 or 2 and any of the aforementioned ring systems in CYp may be optionally 
5 substituted by up to three substituents independently selected from halo, 

(l-4C)alkyl [including geminal disubstitution when CYp is a cycloalkyl or cycloalkenyl ring], 
acyl, 0X0 and nitro-(l-4C)alkyl; and pharmaceutically-acceptable salts thereof. 

In this embodiment (IP) of the specification the term 'alkyl' mcludes straiglht chained 
and branched structures. For example, (l-6C)alkyI includes propyl, isopropyl and tert-butyl. 

10 However, references to individual alkyl groups such as "propyl" are specific for the straight 
chained version only, and references to individual branched chain alkyl groups such as 
"isopropyl" are specific for the branched chain version only. A similar convention applies to 
other radicals, for example halo(l-4C)alkyl includes 1-bromoethyl and 2-bromoethyl. 

In this embodiment (EP) of the specification a '5- or 6-membered heteroaryr and 

15 *heteroaryl (monocyclic) ring* means a 5- or 6-membered aiyl ring wherein (unless stated 
othowise) 1, 2 or 3 of the ring atoms are selected from nitrogen, oxygen and sulflir. Unless 
stated otherwise, such rings are fiilly aromatic. Particular examples of 5- or 6-membered 
heteroaryl ring systems are furan, pyrrole, pyrazole, imidazole, triazole, pyrimidine, 
pyridazine, pyridine, isoxazole, oxazole, isothiazole, thiazole and thiophene. 

20 In this embodiment (IP) of the specification a *5/6 or 6/6 bicyclic heteroaryl ring 

system' and ^heteroaryl (bicyclic) ring' means an aromatic bicyclic ring system comprising a 
6-membered ring fused to either a 5 membered ring or anoth^ 6 membered ring, the bicyclic 
ring system containing 1 to 4 heteroatoms selected from nitrog^ oxygen and sulfur. Unless 
stated otherwise, such rings are fiilly aromatic. Particular examples of 5/6 and 6/6 bicyclic 

25 ring systems are indole, benzofiiran, benzoimidazole, benzothiophene, benzisothiazole, 
benzoxazole, benzisoxazole, pyridoimidazole, pyrimidoimidazole, quinoline, quinoxaline, 
quinazoline, phthalazine, cinnoUne and naphthyridine. 

In tiiis embodiment (IP) of the specification a '4-, 5- or 6-membered cycloalkyl ring' 
means a cyclobutyl, cyclopentyl or cyclohexyl ring; and a *5- or 6-membered cycloalkenyl 

30 ring' a means cyclopentenyl or cyclohexenyl ring. 



wo 01/81350 



-23- 



PCT/GBOl/01815 



Particular optional substitumts for alkyl, phenyl (and phenyl containing moieties) and 
naphthyl groups and ring carbon atoms in heteroaryl (mono or bicyclic) rings m R"^ R'^^, R' 
and ARp include halo, (l-4C)alkyI, hydroxy, nitro, carbamoyl, (l-4C)aIkylcarbamoyl, 
di-((l-4C)alkyl)carbamoyl, cyano, trifluoromethyl, trifiuoromethoxy, amino, 

• 5 (l-4C)alkylamino, di((l-4C)alkyl)amino, (l-4C)alkylS(0)q-, (wherein q is 0, 1 or 2), carboxy, 
(MC)alkoxycarbonyl, (2-4C)alkenyl, (2-4C)alkynyl, (l-4C)alkanoyl, (l-4C)alkoxy, 
(l-4C)alkylS(0)2amino, (l-4C)alkanoylamino, benzoylamino, benzoyl, phenyl (optionally 
substituted by up to three substituents selected from halo, (l-4C)alkoxy or cyano), furan, 
pyrrole, pyrazole, imidazole, triazole, pyrimidine, pyridazine, pyridine, isoxazole, oxazole, 

10 isothiazole, thiazole, tiiiophene, hydroxyimino(l-4C)alkyl, (l-4C)alkoxyimino(l-4C)aIkyl, 
hydroxy-(l-4C)alkyl, halo-(l^C)alkyl, nitro(l-4C)alkyl, amino(l-4C)allcyl, 
cyano(l-4C)alkyl, (l-4C)alkanesulfonamido, aminosulfonyl, (l-4C)alkylaminosulfonyl and 
di-((l-4C)alkyl)aminosulfonyl. The phenyl and naphthyl groups and heteroaryl (mono- or 

bicyclic) rings in R"^, R^ and ARp may be mono- or disubstituted on ring carbon atoms with 
1 5 substituents independentiy selected from the above list of particular optional substituents. 

For the avoidance of doubt, phosphono is -P(0)(0H)2; (l-4C)alkoxy(hydroxy)- 
phosphoryl is amono-(l-4C)alkoxy derivative of -0-P(0)(0H)2; and di-(l- 
4C)alkoxyphosphoryl is a di-(l-4C)alkoxy derivative of -0-P(0)(0H)2- 

20 In this embodiment of formula (IP) a *5- or 6-membered heteroaryr and 'heteroaryl 

(monocyclic) ring* means a 5- or 6-membered aryl ring wherein (unless stated otherwise) 1, 2 
or 3 of the ring atoms are selected from nitrogen, oxygen and suUur, Unless stated otherwise, 
such rings are fully aromatic. Particular examples of 5- or 6-'membered heteroaryl ring 
systems are furan, pyrrole, pyrazole, in[udazole, triazole, pyrimidine, pyridazine, pyridine, 

25 isoxazole, oxazole, isothiazole, thiazole and thiophene. 

Particular examples of 5-membered heteroaryl rings containing 2 or 3 heteroatoms 
independently selected from N, O and S (with the proviso that there are no 0-0, 0-S or S-S 
bonds; and in an altemative embodiment, also no N-S bonds) are pyrazole, imidazole, 1,2,3- 
triazole, 1,2,4-triazole, oxazole, isoxazole, thiazole, 1,2,3-oxadiazole, 1,2,4-oxadiazole, 1,2,5- 

30 oxadiazole, 1,3,4-oxadiazole; and also in an altemative embodiment, isothiazole, 1,2,5- 
thiadiazole, 1 A4-thiadiazole or 1,2,3-thiadiazole. 
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In ttis embodiment of formula (IP) a '5/6 or 6/6 bicyclic heteroaiyl ring system' and 
*heteroaryl (bicyclic) ring' means an aromatic bicyclic ring system comprising a 6-membered 
ring fused to either a 5 membered ring or another 6 mraibered ring, the bicyclic ring system 
containing 1 to 4 heteroatoms selected ftom nitrogen, oxygen and sulfur. Unless stated 
5 oflienvise, such rings are fully aromatic. Particular examples of 5/6 and 6/6 bicyclic ring 
systems are indole, benzofuran, benzimidazole, benzothiophene, benzisothiazole, 
benzoxazole, benzisoxazole, pyridoinudazole, pyrimidoimidazole, quinoline, quinoxaline, 
quinazoline, phthalazine, cinnoline and naphthyridine. 

Particular optional substituents for alkyl, phenyl (and phenyl containing moieties) and 

10 naphthyl groups and ring carbon atontis in heteroaryl (mono or bicyclic) rings in R^*^ R*^, Ri 
and ARp include halo, (l-4C)alkyl , hydroxy, nitro, carbamoyl, (l-4C)alkylcarbamoyl, di-((l- 
4C)alkyl)carbamoyl, cyano, trifluoromethyl, trifluoromethoxy, amino, (l-4C)alkylamino, 
di((l-4C)alkyl)amino, (l-4C)alkyl S(0)^- (q is 0, 1 or 2), carboxy, (l-4C)alkoxycarbonyl, (2- 
4C)a]kenyl, (2.4C)alkynyl, (l-4C)alkanoyl, (l-4C)alkoxy, (l-4C)alkylS(0)2amino, (1- 

15 4C)alkanoylamino, benzoylamino, benzoyl, phenyl (optionally substituted hyupto three 
substituents selected from halo, (l-4C)alkoxy or cyano), furan, pyrrole, pyrazole, imidazole, 
triazole, pyrimidine, pyridazine, pyridine, isoxazole, oxazole, isothiazole, thiazole, thiophene, 
hydroxyimino(l-4C)alkyl, (l-4C)alkoxyimino(l-4C)alkyl, hydroxy-(l-4C)alkyl, halo-(l- 
4C)alkyl, nitro(l-4C)alkyl, amino(MC)alkyl, cyano(l-4C)alkyl, (l-4C)alkanesulfonamido, 

20 aminosulfonyl, (l-4C)alkylaminosulfonyl and di-((l-4C)alkyl)aminosulfonyL The phenyl 
and naphthyl groups and heteroaiyl (mono- or bicyclic) rings in R"^ Ri and ARp may be 
mono- or di-substituted on ring carbon atoms with substituents independently selected from 
the above list of particular optional substituents. 

In this specification the term 'aUcyr includes straight chained and branched structures. 

25 For example, (l-6C)alkyl includes propyl, isopropyl and Jertbutyl. However, references to 
individual alkyl groups such as "propyl*' are specific for the straight chained version only, and 
references to individual branched chain alkyl groups such as "isopropyl" are specific for the 
branched chain version only. A similar convention appUes to other radicals, for example 
halo(l -4C)alkyl includes 1 -bromoethyl and 2-bromoethyl. 

30 There follow particular and suitable values for certain substituents and groups referred 

to in this specification. These values may be used where appropriate with any of the 
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definitions and embodinaents disclosed hereinbefore, or hereinafter. 

Exanq)les of (l-4Qalkyl and (l-5C)alkyl include methyl, ethyl, propyl, isopropyl and 
t-butyl; examples of (l-6QaIkyI include methyl, ethyl, propyl, isopropyl, t-butyl, pentyl and 
hexyl; examples of (l-lOQalkyl include methyl, ethyl, propyl, isopropyl, pentyl, hexyl, 
5 heptyl, octyl and nonyl; examples of (l-4C)alkanoylamino-(l-4C)aIkyl include 

formamidomethyl, acetamidomethyl and acetamidoethyl; examples of hydroxy (l-4QaIkyl 
and hydroxy(l-6C)alkyl include hydroxymethyl, 1 -hydroxy ethyl, 2-hydroxyethyl and 3- 
hydroxypropyl; examples of (l-4C)alkoxycarbonyl include methoxycarbonyl, 
ethoxycarbonyl andpropoxycarbonyl; examples of 2-((l-4C)aIkoxycarbonyI)ethenyI include 

10 2-(methoxycarbonyl)ethenyl and 2-(ethoxycaibonyl)ethenyl; examples of 2-cyano-2-((l- 
4C)alkyl)ethenyI include 2-cyano-2-methylethenyl and 2-cyano-2-ethylethenyl; examples of 
2-nitro-2-((l-4C)alkyl)ethenyl include 2-nitro-2-methylethenyl and 2-nitro-2-ethylethenyl; 
examples of 2-((l-4C)alkyIaminocarbonyl)ethenyl include 2- 
(methylaminocarbonyl)ethenyl and 2-(ethylaminocarbonyl)ethenyl; examples of (2- 

1 S 4C)alke]iyI include allyl and vinyl; examples of (2-4C)alkynyl include ethynyl and 2- 

propynyl; examples of (l-4C)alkanoyI include formyl, acetyl and propionyl; examples of (1- 
4C)alkoxy include methoxy, ethoxy and propoxy; examples of (l-6C)alkoxy and (1- 
lOQalkoxy include methoxy, ethoxy, propoxy and pentoxy; examples of (l-4C)aIkylthio 
include methylthio and ethylthio; examples of (l-4C)alkylamino include methylamino, 

20 ethylamino and propylamino; examples of di-((l-4C)alkyl)amiiio include dimethylamino, N- 
ethyl-N-methylamino, diethylamino, N-methyl-N-propylamino and dipropylamino; examples 
of halo groups include fluoro, chloro andbromo; examples of (l-4C)alkylsalfonyI include 
methylsulfonyl and ethylsulfonyl; examples of (l-4Qalkoxy-(l-4C)alkoxy and (1- 
6C)aIkoxy-(l-6C)alkoxy include methoxymethoxy, 2-methoxyethoxy, 2-ethoxyethoxy and 3- 

25 methoxypropoxy; examples of 

(l-4C)alkoxy-(l-4C)alkoxy-(l-4C)alkoxy include 2-(methoxymethoxy)ethoxy, 
2-(2-methoxyethoxy)ethoxy; 3-(2-methoxyethoxy)propoxy and 2-(2-ethoxyethoxy)ethoxy; 
examples of (l-4C)alkyIS(0)2ammo include methylsulfonylamino and ethylsulfonylamino; 
examples of (l-4Qalkaiioylammo and (l-6C)alkanoyIamino include formamido, acetamido 

30 and propionylamino; examples of (l-4C)alkoxycarbonylammo include 

methoxycarbonylamino and ethoxycarbonylamino; examples of N-(l-4C)alkyl-N-(l- 
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6C)alkanoylainino include N-methylacetamido, N-efhylacetamido and N- 
metiiylpropionanudo; examples of (l-4C)alkylS(0)pNH- wherein p is 1 or 2 include 
methylsxilfinylanaino, methylsulfonylanMno, ethylsulfinylamino and ethylsulfonylamino; 
examples of (l^C)alkylS(0)p((l-4QaIkyl)N- wherein p is 1 or 2 include 
5 methylsulfinylmethylamino, methylsulfonylmethylamino, 2-(ethylsulfinyl)ethylamino and 2- 
(ethylsulfonyl)ethylamino; examples of fluoro(l-4C)alIqrIS(0)pNH- wherein p is 1 or 2 
include trifluoromelhylsulfinylamino and trifluoromethylsulfonylamino; examples of 
fluoro(l-4C)alkylS(0)p((l-4C)alkyl)NH- wherein p is 1 or 2 include 
trifluoromelhylsulfinylmethylainino and trifluoromethylsulfonylmethylamino examples of (1- 

10 4C)alkoxy(hydroxy)phosphoryl include methoxy(hydroxy)phosphoryl and 
ethoxy(hydroxy)phosphoryl; examples of di-(l-4C)alkoxyphosphoryl include di- 
methoxyphosphoryl, di-ethoxyphosphoryl and ethoxy(methoxy)phosphoryl; examples of (1- 
4C)aIkyIS(0)q- wherein q is 0, 1 or 2 include mefhylthio, ethylthio, methylsulfinyl, 
ethylsulfinyl, methylsulfonyl and ethylsulfonyl; examples of phenyIS(0)q and 

15 naphthyIS(0)q- wherein q is 0, 1 or 2 are phenylthio, phenylsulfinyl, phenylsulfonyl and 
naphthyltliio, naphthylsulfinyl and n^hthylsulfonyl respectively; examples of benzyloxy-(l- 
4C)alkyl include benzyloxymethyl and benzyloxyethyl; examples of a (3-4C)alkyIene chain 
are trimethylene or tetramethylene; examples of (l-6C)alkoxy-(l-6C)aIkyI include 
methoxymethyl, ethoxymethyl and 2-methoxyethyl; examples of hydroxy-(2-6C)aIkoxy 

20 include 2-hydroxyethoxy and 3-hydroxypropoxy; examples of (l-4C)alkylamino-(2- 
6C)alkoxy include 2-methylaminoethoxy and 2-ethylaminoethoxy; examples of di-(l- 
4C)alkylamino-(2-6QaIkoxy include 2-dimethylaminoethoxy and 2-diethylaminoethoxy; 
examples of phenyI(l-4C)aIkyl include benzyl and phenethyl; examples of (1- 
4C)alkyIcarbamoyl include methylcarbamoyl and ethylcarbamoyl; examples of di((l- 

25 4C)aIkyl)carbamoyI include di(methyl)carbamoyl and di(ethyl)carbamoyl; examples of 
hydroxyimmo(l-4QaIkyl include hydroxyiminomethyl, 2-(hydroxyimino)ethyl and 1- 
(hydroxyimino)ethyl; examples of (l-4Qalkoxyiiiiino-(l-4C)alkyl include 
mettioxyiminometiiyl, ethoxyiminomethyl, l-(methoxyimino)ethyl and 2- 
(methoxyimino)etiiyl; examples of halo(l-4C)alkyl include, halomethyl, 1-haloethyl, 2- 

30 haloethyl, and 3-halopropyl; examples of nitro(l-4Qalkyl include nitromethyl, l-nitroethyl, 
2-nitroethyl and 3-nitropropyl; examples of amino(l-4C)aIkyl include aminomethyl, 1- 
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aminoethyl, 2-aminoethyl and S-aminopropyl; examples of cyaiio(l-4C)alkyl include 
cyanomethyl, 1-cyanoethyl, 2-cyanoethyl and 3-cyanopropyl; examples of (1- 
4C)alkanesuIfona]iiido include methanesulfonamido and ethanesulfonamido; examples of 
(l-4C)aIkylaiiiinosuIfonyI include methylaminosulfonyl and ethylaminosulfonyl; and 
5 examples of di-(l-4C)alkylammosulfonyl include dimethylaminosulfonyl, 
diethylaminosulfonyl and N-methyl-N-ethylaminosulfonyl; examples of (1- 
4C)alkanesuIfonyloxy include methylsulfonyloxy, ethylsulfonyloxy and propylsulfonyloxy; 
examples of (l-4C)alkanoyIoxy include acetoxy; examples of (l-4C)aIkylaminocarbonyI 
include mefhylaminocarbonyl and efhylaminocarbonyl; examples of di((l- 

1 0 4C)alkyl)amiiiocarbonyl include dimethylaminocarbonyl and diethylaminocarbonyl; 
examples of (3-8Qcycloa]kyl include cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl; 
examples of (4-7C)cycIoalkyl include cyclobutyl, cyclopentyl and cyclohexyl; examples of 
di(N-(l-4C)alkyl)aminomethylimino include dimethylaminomethylimino and 
diethylaminomethylimino. c 

1 5 Particular values for AR2 include, for example, for those AR2 containing one 

heteroatom, fiiran, pyrrole, thiophene; for those AR2 containing one to four N atoms, 
pyrazole, imidazole, pyridine, pyrimidine, pyrazine, pyridazine, 1,2,3- & 1,2,4-triazole and 
tetrazole; for those AR2 containing one N and one O atom, oxazole, isoxazole and oxazine; 
for those AR2 containing one N and one S atom, thiazole and isothiazole; for those AR2 

20 containing two N atoms and one S atom, 1,2,4- and 1,3,4-thiadiazole. 

Particular examples of AR2a include, for example, dihydropyrrole (especially 2,5- 
dihydropyirol-4-yl) and tetrahydropyridine (especially l,2,5,6-tetrahydropyrid-4-yl). 

Particular examples of AR2b include, for example, tetrahydrofuran, pyrrolidine, 
morpholine (preferably morpholino), thiomorpholine (preferably thiomorpholino), piperazine 

25 (preferably piperazino), imidazoline and piperidine, l,3-dioxolan-4-yl, l,3-dioxan-4-yI, 1,3- 
dioxan-5-yl and l,4-dioxan-2-yl. 

Particular values for AR3 include, for example, bicyclic benzo-fused systans 
containing a 5- or 6-membered heteroaiyl ring containing one nitrogen atom and optionally 
1-3 further heteroatoms chosen from oxygen, sulfur and nitrogen. Specific examples of such 

30 ring systems include, for example, indole, benzofuran, benzothiophene, benzimidazole. 
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benzothiazole, benzisothiazole, benzoxazole, benzisoxazole, quinoline, quinoxaline, 
quinazoline, phthalazine and cinnoline. 

Other particular examples of AR3 include 5/5-, 5/6 and 6/6 bicyclic ring systems 
containing heteroatoms in both of the rings. SpecijQc examples of such ring systems include, 
5 for example, purine and naphthyridine. 

Further particular examples of AR3 mclude bicyclic heteroaryl ring systems with at 
least one bridgehead nitrogen and optionally a further 1-3 heteroatoms chosen from oxygen, 
sulfur and nitrogen. Specific examples of such ring systems include, for example, 
3H-pyrrolo[l,2-a]pyrrole, pyrrolo[2,l-b]thiazole, lH-imidazo[l,2-a]pyrrole, 

10 lH-imidazo[l,2-a]imidazole, lH,3H-pyrrolo[l,2-c]oxazole, lH-imidazo[l,5-a]pyrrole, 
pyrrolo[l,2-b]isoxazole, imidazo[5,l-b]thiazole, imidazo[2,l-b]thia2ole, indolizine, 
imidazo[l,2-a]pyridine, imidazo[l,5-a]pyridine, pyrazolo[l,5-a]pyridine, 
pyrrolo[l,2-b]pyridazine, pyrrolo[l,2-c]pyrimidine, pyrrolo[l,2-a]pyrazine, 
pyn:olo[l,2-a]pyrimidine, pyrido[2,l-c]-s-triazole, s-triazole[l,5-a]pyridine, 

15 imidazp[l,2-c]pyrimidine, imidazo[l,2-a]pyrazine, imidazo[l,2-a]pyrimidine, 
imidazo[l,5-a]pyrazine, imidazo[l,5-a]pyrimidine, imidazo[l,2-b]-pyrida2me, 
s-triazolo[4,3-a]pyrimidine, imidazo[5,l-b]oxazole and imidazo[2,l-b]oxazole. Other specific 
examples of such ring systems include, for example, [lH]-pyrrolo[2,l-c]oxazine, [3H]- 
oxazolo[3,4-a]pyridine, [6H]-pyrrolo[24-c]oxazineandpyrido[2,l-c][l,4]oxazine. Other 

20 specific examples of 5/5- bicyclic ring systems are imidazooxazole or imidazothiazole, in 
particular imidazo[5,l-b]thiazole, imidazo[2,l-b]thiazole, imidazo[5,l-b]oxazole or 
imidazo[2, 1 -b]oxazole. 

Particular examples of AR3a and AR3b include, for example, indoline, 
l,3,4,6,9,9a-hexahydropyrido[2,lc][l,4]oxazm-8-yl, 1,2,3,5,8,8a- 

25 hexahydroimidazo[l,5a]pyridin-7-yl, l,5,8,8a-tetrahydrooxazolo[3,4a]pyridin-7-yl, 
l,5,6,7,8,8a-hexahydrooxazolo[3,4a]pyridin-7-yl,(7aS)[3H,5H]-l,7a- 
dihydropyrrolo[l,2c]oxazol-6-yl,(7aS)[5H]-l,2,3,7a-tetrahydropyrrolo[l,2c]^ 
(7aR)[3H,5iq-l,7a-dihydropyrrolo[l,2c]oxazol-6-yl,[3H,5H].pyrroto 
[5H]-2,3-dihydropyrrolo[l,2-c]imidazol-6-yl, [3H,5H]-pyirolo[l,2.c]thiazol-6-yl, [3H,5H]- 

30 l,7a-dihydropyrrolo[l,2-c]thiazol-6-yl, [5H]-pyrrolo[l,2-c]imidazol-6-yl, [lH]-3,4,8,8a- 
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tetrahydropyniolo[2,l-c]oxazin-7-yl, [3H]4,5,8,8a4etrahydrooxazolo[3,4-a]pyrid-7-y^ [3H]- 
5,8-dihydroxazolo[3,4-a]pyrid-7-yl and 5,8-dihydroimidazo[l,5-a]pyrid-7-yl. 

Particular values for AR4 include, for example, pyrrolo[a]quinoline, 
2,3-pyrroloisoquinoline, pyrrolo[a]isoquinoline, lH-pyrrolo[l,2-a]ben2dimdazole, 
5 9H-iimdazo[l,2-a]indole,^5H-iniidazo[2,l-a]isoindole, lH-imidazo[3,4.a]indole, 
imida2o[l,2-a]quinoline, iniidazo[2,l-a]isoquinoline, iimdazo[l,5-a]qmnoline and 
imidazo[5,l-a]isoquinoline. 

Particular values of AR4a include partially hydrogenated version of those AR4 values 
listed immediately above. 
10 The nomenclature used is that found in, for example, "Heterocyclic Compounds 

(Systems with bridgehead nitrogen), W.L.Mosby (Intercsience Publishers Inc., New York), 
1961, Parts land 2. 

Where optional substituents are listed such substitution is preferably not geminal 
disubstitution unless stated otherwise. If not stated elsewhere suitable optional substituents for 

15 a particular group are those as stated for similar groups herein. 

Suitable substituents on ARl, AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4, AR4a, 
CYl and CY2 are (on ah available carbon atom) up to three substituents indq)endently 
selected j&om (l-4C)alkyl {optionally substituted by (preferably one) substituents selected 
independently from hydroxy, trifluoromethyl, (l-4C)aIkyl S(0)q- (q is 0,1 or 2) (this last 

20 substituent preferably on ARl only), (l-4C)alkoxy, (l-4C)alkoxycarbonyl, cyano, nitro, (1- 
4C)alkanoylamino, -CONRvRw or -NRvRw}, trifluoromethyl, hydroxy, halo, nitro, cyano, 
thiol, (l-4C)alkoxy, (l-4C)alkanoyloxy, dimethylaminomethyleneaminocarbonyl, di(N-(l- 
4C)alkyl)aminomethylimino, carboxy, (l-4C)alkoxycaibonyl, (l-4C)alkanoyl, (1- 
4C)alkylS02amino, (2-4C)alkenyl {optionally substituted by carboxy or (1- 

25 4C)alkoxycarbonyl}, (2-4C)alkynyl, (l-4C)alkanoylamino, oxo (=0), thioxo («S), (1- 

4C)alkanoylamino (the (l-4C)alkanoyl group being optionally substituted by hydroxy}, (1- 
4C)alkyl S(0)q- (q is 0, 1 or 2) (the (l-4C)alkyl group being optionally substituted by one or 
more groups independently selected from cyano, hydroxy and (l-4C)alkoxy}, -CONRvRw or 
-NRvRw [wherein Rv is hydrogen or (l-4C)alkyl; Rw is hydrogen or (l-4C)alkyl]. 

30 Further suitable substituents on ARl, AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4, 

AR4a, CYl and CY2 (on an available carbon atom), and also on alkyl groups (unless 
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indicated otherwise) are up to three substituents independently selected ftom 
trifluoromethoxy, benzoylamino, baizoyl, phenyl {optionally substituted by up to three 
substituents independently selected from halo, (l-4C)alkoxy or cyano}, furan, pyrrole, 
pyrazole, imidazole, triazole, pyrimidine, pyridazine, pyridme, isoxazole, oxazole, isothiazole, 
5 thiazole, thiophene, hydroxyinuno(l-4C)alkyl, (l-4C)alkoxyiniino(l-4C)alkyl, halo-(l- 
4C)alkyl, (l-4C)alkanesulfonaniido, -SOaNRvRw [wherein Rv is hydrogen or (l-4C)alkyl; 
Rw is hydrogen or (l-4C)alkyl]. 

Preferable optional substituents on Ar2b as l,3-dioxolan-4-yl, l,3-dioxan-4-yl, 1,3- 
dioxan-5-yl or l,4-dioxan-2-yl are mono- or disubstitution by substituents independently 

10 selected from (l-4C)alkyl (including geminal disubstitution), (l-4C)alkoxy, (l-4C)alkylthio, 
acetamido, (l-4C)alkanoyl, cyano, trifluoromethyl and phenyl]. 

Preferable optional substituents on CYl & CY2 are mono- or disubstitution by 
substituents independently selected from (l-4C)alkyl (including geminal disubstitution), 
hydroxy, (MQalkoxy, (l-4C)alkylthio, acetamido, (MQalkanoyl, cyano, and 

15 trifluoromethyl. 

Suitable substituents on AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4 and AR4a are 
(on an available nitrogen atom, where such substitution does not result in quatemization) (1- 
4C)alkyl, (l-4C)alkan6yl {wherem the (l-4C)alkyl and (l-4C)alkanoyl groups are optionally 
substituted by (preferably one) substituents independenfly selected from cyano, hydroxy, 

20 nitro, trifluoromethyl, (l-4C)alkyl S(0)q- (q is 0, 1 or 2), (MQalkoxy, (1- 

4C)alkoxycarbonyl, (l-4C)alkanoylamino, -CONRvRw or -NRvRw [wherein Rv is hydrogen 
or (l-4C)aIJcyl; Rw is hydrogen or (l-4C)alkyl]}, (2-4C)alkenyl, (2-4C)alkynyl, (1- 
4C)alkoxycarbonyl or oxo (to form an N-oxide). 

Suitable phannaceutically-acceptable salts include acid addition salts such as 

25 methanesulfonate, ftmiarate, hydrochloride, citrate, maleate, tartrate and (less preferably) 
hydrobromide. Also suitable are salts formed with phosphoric and sulfuric acid. In another 
aspect suitable salts are base salts such as an alkali metal salt for example sodium, an alkaline 
earth metal salt for example calcium or magnesium, an organic amine salt for example 
triethylamine, morpholine, N-methylpiperidine, M-ethylpiperidine, procaine, dibenzylamine, 

30 H,H-dibenzylethylamine, tris-(2-hydroxyethyl)amine, N-methyl d-glucamine and amino acids 
such as lysine. There may be more (han one cation or anion depending on the number of 
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charged fimctions and the valency of the cations or anions. A preferred phannaceutically- 
acceptable salt is the sodium salt. 

However, to facilitate isolation of the salt during preparation, salts which are less 
soluble in the chosen solvent may be prefeired whether pharmaceutically-acceptable or not 
5 The compounds of the formula (I) may be administered in tibie form of a pro-drug 

which is broken down in the human or animal body to give a compoundof flie formula (I). A 
prodrag may be used to alter or improve the physical and/or pharmacokmetic profile of the 
parent compound and can be formed when the parent compound contains a suitable group or 
substituent which can be derivatised to form a prodrug. Examples of pro-drugs include in- 
10 vivo hydrolysable esters of a compound of the formula (I) or a pharmaceutically-acceptable 
salt thereof 

Various forms of prodrugs are known m the art, for examples see: 
a) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1 985) and Methods in 
Enzymology, Vol. 42, p. 309-396, edited by K. Widder, et al (Academic Press, 1985); 
15 b) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen and 
H, Bundgaard, Chapter 5 '^Design and AppUcation of Prodrugs", by H. Bimdgaard p. 113-191 
(1991); 

c) H. Bundgaard, Advanced Drag Delivery Reviews, 8, 1-38 (1992); 

d) H. Bundgaard, et aL, Journal of Pharmaceutical Sciences, 22, 285 (1988); and 
20 e) N. Kakeya, et al, Chem Phann Bull, 32, 692 (1984). 

An in-vivo hydrolysable ester of a compound of the formula (I) or a pharmaceutically- 
acceptable salt thereof containing carboxy or hydroxy group is, for example, a 
pharmaceutically-acceptable ester which is hydrolysed in the human or animal body to 
produce the parent acid or alcohol. Suitable pharmaceutically-acceptable esters for carboxy 

25 include (l-6C)alkoxymefliyl esters for example metiioxymethyl, (l-6C)alkanoyloxymethyl 
esters for example pivaloyloxymethyl, phthalidyl esters, (3-8C)cycloalkoxycarbonyloxy(l- 
6C)alkyl esters for example 1-cyclohexylcarbonyloxyethyl; l,3-dioxolan-2-onyhnethyl esters 
for example 5-methyl-l,3-dioxolan-2-ylmethyl; and (l-6C)alkoxycarbonyloxyethyl esters for 
example 1-methoxycarbonyloxyethyI and may be formed at any carboxy group in the 

30 compounds of this invention. 
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An in-vivo hydrolysable ester of a compound of the fonnula (I) or a phannaceutically- 
acceptable salt thereof containing a hydroxy group or groups includes inorganic esters such as 
phosphate esters (including phosphoramidic cyclic esters) and a-acyloxyaJkyl ethers and 
related compounds which as a result of the in-vivo hydrolysis of the ester breakdown to give 

5 the parent hydroxy group/s. Examples of a-acyloxyalkyl ethers include acetoxymethoxy and 
2,2-dimethylpropionyloxymethoxy. A selection of in-vivo. hydrolysable ester forming groups 
for hydroxy include (l-10C)alkanoyl, benzoyl, phenylacetyl and substituted benzoyl and 
phenylacetyl, (l-10C)alkoxycarbonyl (to give alkyl carbonate esters), di-(l- 
4C)alkylcarbamoyl andN-(di-(l-4C)alkylaminoethyl)-N-(l-4C)alkylcarbamoyl (to give 

10 carbamates), di-(l-4C)a]kylaminoacetyl and carboxyacetyl. Examples of ring substitueiits on 
phenylacetyl and benzoyl include chloromethyl or aminomethyl, (l-4C)alkylaminomethyl and 
di-((l-4C)alkyl)aminomethyl, and morpholino or piperazino linked from a ring nitrogen atom 
via a methylene linking group to the 3- or 4-position of the benzoyl ring. 

Certain suitable in-vivo hydrolysable esters of a compound of the fonnula (T) are 

15 described within the definitions listed in this specification, for example esters described by the 
definition (Rc2d), and some groups within (Rc2c). Suitable in-vivo hydrolysable esters of a 
compound of the fonnula (J) are described as follows. For example, a 1,2-diol may be 
cycUsed to form a cyclic est^ of formula (PDl) or a pyrophosphate of fonnula (PD2) : 




(PDl) (PD2) 

Particularly interesting are such cyclised pro-drugs whm the 1,2-diol is on a (1- 
4C)alkyl chain linked to a carbbnyl group in a substituent of fonnula Rc borne by a nitrogen 
atom in (TC4). Esters of compounds of formula (I) wherein the HO- fimction/s in (PDl) and 
^ 25 (PD2) are protected by (1 -4C)alkyl, phenyl or benzyl are useful intermediates for the 
preparation of such pro-drugs. 

Further in-vivo hydrolysable esters include phosphoramidic esters, and also 
compounds of formula (I) in which any firee hydroxy group independoitly forms a phosphoryl 
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(npd is 1) or phosphiryl (npd is 0) ester of the formula (PD3) : 

\\ 

HO 
(PD3) 

5 Useful intermediates for the preparation of such esters include compounds containing 

a group/s of formula (PD3) m which either or both of the -OH groups in (PD3) is 
independently protected by (l-4C)alkyl (such compoimds also being interesting compounds in 
their own right), phenyl or phenyl-(l-4C)alkyl (such phenyl groups being optionally 
substituted by 1 or 2 groups independently selected from (l-4C)allcyl, nitro, halo and (1- 
10 4C)alkoxy). 

Thus, prodrags containing groups such as (PDl), (PD2) and (PD3) may be prepared by 
reaction of a compound of formula (I) containing suitable hydroxy group/s with a suitably 
protected phosphorylating agent (for example, containing a chloro or dialkylamino leaving 
group), followed by oxidation (if necessary) and deprotection. 

15 When a compound of formula (I) contains a number of free hydroxy group, those 

groups not being converted into a prodmg functionality may be protected (for example, using 
a t-butyl-dimethylsilyl group), and later deprotected. Also, enzymatic methods may be used 
to selectively phosphoiylate or dephosphorylate alcohol functionalities. 

Other interesting in-vivo hydrolysable esters include, for example, those in which Rc 

20 is defined by, for example, R^^C(0)0(l-6C)alkyl-C0- (wherein R^^is for example, 

benzyloxy-(l-4C)alkyl, or phenyl). Suitable substituents on a phenyl group in such esters 
include, for example, 4-(l-4C)piperazino-(l-4C)alkyl, pip©razino-(l-4C)aIkyl and 
morpholino-(l-4C)alkyl. 

Where pharmaceutically-acceptable salts of an in-vivo hydrolysable ester may be 

25 formed this is achieved by conventional techniques. Thus, for example, compounds 

containing a group of formula (PDl), (PD2) and/or (PD3) may ionise (partially or fully) to 
fomi salts with an appropriate number of counter-ions. Thus, by way of example, if an in-vivo 
hydrolysable ester prodrag of a compound of formula (I) contains two (PD3) groups, there are 
four HO-P- functionalities present in the overall molecule, each of which may form an 
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^fopriate salt (i.e. tiie overall molecule may form, for example, a mono-, di-, tri- or tetra- 
sodium salt). 

The compounds of the present invention have a chiral centre at the C-5 position of the 
oxazoHdinone ring. The pharmaceutically active enantiomer is of the formula (lA): 

O 

A 

Q-N O 

Lm\\\\ h 




(lA) 

The present invoition includes the pure enantiomer depicted above or mixtures of the 
5R and 5S enantiomers, for example a racemic mixture. If a mixture of enantiomers is used, 
a larger amount (depending upon the ratio of the enantiomers) will be reqxiired to achieve the 
10 same effect as the same weight of the pharmaceutically active enantiomer. For the avoidance 
of doubt the enantiomer depicted above is generally the 5(R) enantiomer, although certain 
compounds (such as HEX as pyrid-2-one) are the 5(S) enantiomer. Examples of 5(S) 
compounds are illustrated in the accompanying non-limiting Examples. 

Furthermore, some compounds of the formula (I) may have other chiral centres. It is 
15 to be understood that the invention encompasses all such optical and diastereo-isomors, and 
racemic mixtures, that possess antibacterial activity. It is well known in the art how to 
prepare optically-active forms (for example by resolution of the racemic form by 
recrystallisation techniques, by chiral synthesis, by enzymatic resolution, by 
biotransformation or by chromatographic separation) and how to detemnne antibacterial 
20 activity as described hereinafter. 

The invention relates to all tautomeric forms of the compounds of the formula (I) that 
possess antibacterial activity. 

It is also to be und^ood that certain compounds of the formula Q) can exist in 
solvated as well as unsolvated forms such as, for example, hydrated forms. It is to be 
25 understood that the mvention encompasses all such solvated forms which possess antibacterial 
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activity. 

It is also to be understood that certain compounds of the formula (I) may exhibit 
polymorphism, and that the invention encompasses all such forms which possess antibacterial 
activity. 

5 As stated before, we have discovered a range of compounds that have good activity 

against a broad range of Gram-positive pathogens including organisms known to be resistant 
to most commonly used antibiotics. Physical and/or pharmacokinetic properties, for example 
increased stability to mammalian peptidase metabolism and a favourable toxicological profile 
are important features. The following compounds possess favourable physical and/or 

10 pharmacokinetic properties and are preferred. 

Particularly preferred compounds of the invention comprise a compound of formula (I) 
or of formula (IP), or a phaimaceutically-acceptable salt or an in-vivo'^hydrolysable ester 
thereof, wherein the substituents Q, HET, T and other substituents mentioned above have 
values disclosed hereinbefore, or any of the following values (which may be used where 

1 5 appropriate with any of the definitions and embodiments disclosed hereinbefore or 
hereinafter): 

Preferably Q is selected firom Ql, Q2, Q4, Q6 and Q9; especially Ql, Q2 and Q9; 
more particularly Ql and Q2; and most preferably Q is Ql. 

Preferably T is selected &om (TAf), (TDb) or (TC); especially groups (TAf2), (TCb) 
20 and (TCc); more particularly (TC2), (TC3) and (TC4); and most preferably (TC5), (TC7) or 
(TC9), and most particularly (TC9) and (TC5), Especially preferred is each of these values of 
T when present in Ql and Q2, particularly in Ql . 

Preferable values for other substituents (which may be used where appropriate with 
any of the definitions and embodiments disclosed hereinbefore or hereinafter) are 
25 (aO) In one embodiment HET is a 6-memberedheteroaryl ring as defined hereiii, and in 
another embodiment HET is a 5-membered heteroaryl ring as defined herein. Preferably HET 
is a 5-membered heteroaryl as defined herein. 

In this specification it will be appreciated that when HET is a 5-membered heteroaryl 
ring, the ring must be aromattic and that when HET is a 6-membered heteroaryl ring, the ring 
30 system (which contains the optimum number of double bonds) can necessarily only be 
pseudoaromatic. It will also be appreciated that when HET as an N-linked 5-membered 



wo 01/81350 



-36- 



PCT/GBOl/01815 



heteroaryl ring is optionally substituted on an available carbon atom by oxo or thioxo then, 
when HEX contains 1 to 3 further nitrogen heteroatoms, one of the further nitrogen 
heteroatoms is present as NH or as N-(l"4C)alkyl. Similarly, when HET as an N-linked 5- 
membered heteroaryl ring is optionally substituted on an available nitrogen atom by (1- 
5 4C)alkyl then the ring is substituted on an available carbon atom by oxo or fhioxo. 

(a) When HET is a 6-membered heteroaryl as defined herein, preferably HET is pyridine 
or pyridazine; preferably with a 2-oxo substituent. 

(b) When HET is a 5-membered heteroaryl as defined herein, preferably HET contains 
only nitrogen heteroatoms or is thiadiazole or thiazole. 

1 0 (c) Yet more preferably HET is triazole, tetrazole or imidazole, especially triazole or^ 
tetrazole, and most especially triazole. 

(d) Further preferred as HET is 1,2,3-triazole and 1,2,4-triazole, especially 1,2,3-triazole, 
and most especially 1,2,3-triazol-l-yl. 

(e) Further preferred as HET is 1,2,3,4-tetrazole, especially l,2,3,4-tetrazol-2-yl. 
15 (f) Most preferred is HET as 1,2,3-triazoH-yl. 

(g) Preferably HET (when a 5-membered ring) is unsubstituted. 

(h) Preferably is hydrogen; 

(i) Preferably and R^^ are independently selected &om hydrogen, (l-4C)alkyl, 
carboxy, (l-4C)alkoxycarbonyl, hydroxymethyl, (l-4C)alkoxymethyl or carbamoyl; 

20 (j) More prefCTablyR'^ and R^P are hydrogen; 
(k) Preferably and R^ are hydrogen or fluoro; 

(1) In one aspect of the invention more preferably one of R^ and R^ is hydrogen and the 
other fluoro. In another aspect of the invention both R^ and R^ are fluoro; 
(m) Preferably >A-B- is of the formula >C=CH- (i,e. R" is preferably hydrogen) 
25 or>N-CH2-; 

(n) Preferably D is O or NR^; 

(o) Preferably R^^ is ARp, R'^CO-, R^^^SOj-, R'^CS-; 

(p) More preferably R^^ is ARp (most preferably benzyl, pyrimidyl, pyridinyl, pyridazinyl 
or pyrazinyl) or R'^pCO-; 
30 (q) Particularly R^P is R^^PCOs 
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(ql) EspeciaUy preferred is R'**CO- (or R"CO-) wherein R'*^ (or R") is (l-lO)alkyl 
optionally substituted by hydroxy or (l-4C)alkylS(0)q- (wherein q is 0, 1 or 2), wherein the 
(l-4C)alkyl group is optionally substituted as defined herein for this particular substituent; 
(r) Preferably AI^ is 5- or 6-membered heteroaiyl; more preferably ARp is 6-membered 
5 heteroaryl, such as pyridinyl; 

(s) Prefened substituents for phmyl and carbon atoms in heteroaryl (mono* and bicyclic) 
ring systems in ARp, R"" and R' include halo, (l-4C)allqrl, hydroxy, nitro, amino, cyano, 
(l-4C)alkylS(0)p- and (l-4C)alkoxy; 

(t) Preferably the optionally substituted ring systems in ARp, R"^ and R are 
10 unsubstituted; 

(u) In another embodiment in the definition of R^^ in (PC) of raibodiment (TP), 1 ,3- 
dioxolan-4-yl and l,4-dioxan-2-yl are excluded. 

(v) In one aspect of the invention, preferably is (l-4C)aIkoxycarbonyl, . 
hydroxy(l-4C)alkyl, (l-4C)alkyl (optionally substituted by one or two hydroxy groups, or by 
15 an (l-4C)alkanoyl group), (l-4C)alkylamino, dimethylamino(l-4C)alkyl, 

(l-4C)alkoxymethyl, (l-4C)aIkanoyhnethyl, (l-4C)alkanoyloxy(l-4C)alkyl, (l-5C)alkoxy or 
2-cyanoethyl; 

(w) In one aspect of the invention, more preferably R^^ is 1,2-dihydroxyethyl, 
l,3-dihydroxyprop-2-yl, 1,2,3-trihydroxyprop-l-yl, methoxycarbonyl, hydroxymethyl, 
20 methyl, methylamino, dimethylaminomethyl, mefhoxymethyl, acetoxymethyl, methoxy, 
methylthio, naphthyl, tert-butoxy or 2-cyanoethyl; 

(x) In one aspect of the invention, particularly R^^ is 1,2-dihydroxyethyl, 
l,3-dihydroxyprop-2-yl or 1,2,3-trihydroxyprop-l-yl; 

(y) In another aspect of the invention preferably is hydrogen, (l-lOQalkyl [optionally 
25 substituted by one or more hydroxy] or R"PC(0)0(l-6C)alkyL 

' (z) In another aspect of the invention, more preferably R^^** is hydrogen, hydroxymethyl, 
1,2-dihydroxyethyl or acteoxyacetyl; and/or Rc2c is (l-lOC)alkyl optionally substituted by (1- 
4C)alkyl S(0)q-(q is 0-2), optionally substituted as in claim 1. 
(aa) Preferably R"p is (l-lOC)alkyl; 
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. (ab) Preferred optional substituents for (l-10C)alkyl in R"'* are hydroxy, cyano, amino, 
(MQalkylamino, di((l-4C)alkyl)amino, (l-4C)alkylS(0)p (wherein p is 1 or 2), carboxy, 
(l-4C)alkoxycarbonyl, (l-4C)alkoxy, piperazino or morpholino; 

(ac) Preferred optional substituents for (l-6C)alkyl in R^^ are hydroxy, (MQalkoxy, 

5 cyano, amino, (l-4C)alkylamino, di((l-2C)alkyl)amino, (l-4C)alkylS(0)p- (wherein p is 1 or 
2); 

(ad) Preferably 5- or 6-membered heteroaryl in R"' is pyridinyl or unidazol-l-yl; 

(ae) Preferably R'^ is (l-6C)alkyl; most preferably R'^ is t^-butyl or methyl; 

(af) Preferably R^^^ is cyano or fluoro; 
10 (ag) Preferably R^^P is hydrogen; 

(ah) Preferably CYp is naphthoxy, especially m^hth-1 -oxy or n£5)hth-2-oxy. 

Where preferable values are given for substituents in a compound of formula (IP), the 
corresponding substituents in a compound of formula (J) have the same preferable values 
(thus, for example, Rc and R^^ in formula (I) correspond with R^** and R^°p in formula (IP), and 

15 similarly for groups D and G). The preferred values of R'^^, for example, defined with 

reference to (IP) are also preferred values of Rc and may be used as preferred values of Rc in 
any compound of fomiula (I). For compounds of formula (T) preferred values for Rc are those 
in group (Rc2) when present in any of the definitions herein containing Rc - for example 
when present in compounds in which there is a (TC5) or (TC9) ring system. The preferred 

20 values for listed above for compounds of formula (IP) are also preferred values for R*^ in 
compounds of formula ([). In the definition of (Rc2c) the AR2a, AR2b, AR3a and AR3b 
versions of AR2 and AR3 containing groups are preferably excluded. 

Particularly, HET (when substituted) is selected &om the following 7 rings OHET-Pl 
25 toHET-P7):- 

k k'"- k" k Vo 

-"^ -^\^ -^x^ "V ~v 
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The above HEX definitions are especially preferred in embodimmt (IP). 
Especially preferred con^pounds of the present invention are of the foimxila (IB): 

5 




Rp2 

m 



wherein HET is triazole or tetrazole, and most especially triazole; 

and are independently hydrogen or fluoro; and Rpl and Rp2 are independently 
10 hydrogen, hydroxy, bromo, (l-4C)alkyl, carboxy, (l-4C)alkoxycarbonyl, hydroxymethyl, (1- 
4C)alkoxymethyl or carbamoyl; or pharmaceutically-acceptable salts thereof. 

Further ei^ecially preferred compounds of the invention are of the formula (IB) 
wherein HET is wherein HET is triazole or tetrazole, and most especially triazole; R^ and R^ 
are independently hydrogai or fluoro; and Rpl and Rp2 are independently hydrogen, AR- 
15 oxymethyl or AR-thiomethyl (wherein AR is phenyl, phenyl-(l-4C)allcyI, naphthyl, furan, 
pyrrole, pyrazole, imidazole, triazole, pyrimidine, pyridazine, pyridine, isoxazole, oxazole, 
isothiazole, thiazole or thiophene); or pharmaceutically-acceptable salts thereof. 

Of the above especially preferred compounds of the invention of the formula (IB), 
particularly preferred compounds are those wherein ^ 1 and Rp2 are hydrogen are 
20 particularly preferred. 

Further especially preferred compounds of the present invention are of the formula 

(IB-l): 
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(DB-l) 



wherein HET is triazole or tetrazole, and most especially triazole (particularly 1,2,3-triazole, 
and especially 1,2,3-triazoH-yl); and are independently hydrogen or fluoro and p is 1 



wherein HET is triazole or tetrazole, and most especially triazole; R^ and R^ are independently 
10 hydrogen or fluoro; Rpl and Rp2 are independently hydrogen, AR-oxymethyl or AR- 
thiomethyl (wherein AR is phenyl, phenyl-(l-4C)alkyl, naphthyl, furan, pyrrole, pyrazole, 
imidazole, triazole, pyrimidine, pyridazine, pyridine, isoxazole, oxazole, isothiazole, thiazole 
or thiophene), (l-4C)alkyl, carboxy, (l-4C)alkoxycarbonyl, hydroxymethyl, (1- 
4C)alkoxymethyl or carbamoyl and Rep is cyano, pyrimidin-2-yl, 2-cyanoethenyl, 2-cyano-2- 
15 ((l-4C)alkyl)ethenyl or Rep is of the formula R^^CO-, R^°pS02- or R^^CS- (wherein R^^ is 
hydrogen, (l-5C)alkyl [optionally substituted by one or more groups each independently 
selected from hydroxy and amino, or optionally monosubstituted by (l-4C)alkoxy, (1- 
4C)alkylS(0)q-, (l-4C)alkylamino, (l-4C)alkanoyl, naphthoxy, (2-6C)alkanoylainino or (1- 
4C)alkylS(0)pNH- wherein p is 1 or 2 and q is 0, 1 or 2], imidazole, triazole, pyrimidine, 
20 pyridazine, pyridine, isoxazole, oxazole, isothiazole, thiazole, pyridoimidazole, 

pytimidoimidazole, quinoxaUne, quinazoUne, phthalazine, cinnoline or naphtiiyridine, or R^**^ 
is of the formula R"PC(0)0(l-6C)a]kyl wherem R"^ is (l-6C)alkyl), or Rep is of the formula 
RfC(=0)C(=0)- wherein Rf is (l-6C)alkoxy; or phaimaceutically-acceptable salts thereof 



5 or2. 



Further, especially preferred compounds of the invention are of the formula (IC): 
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Of the above especially preferred compounds of the invention of the fonnula (IC), 
tihose wherein HET is triazole or tetrazole, and most especially triazole; and are 
independently hydrogen or fluoro; Rpl and Rp2 are independently hydrogen, AR-oxymethyl 
or AR-thiomethyl (wherein AR is phenyl, phenyl-(l-4C)alkyl, naphthyl, furan, pyrrole, 
5 pyrazole, imidazole, triazole, pyrimidine, pyridazine, pyridine, isoxazole, oxazole, isothiazole, 
thiazole or thiophene), (l-4C)alky]^ carboxy, (l-4C)alkoxycarbonyl, hydroxymethyl, (1- 
4C)alkoxymethyl or caibamoyl and Rep is cyano, pyrimidin-2-yl, 2-cyanoethenyl, 2-cyano-2- 
((l-4C)alkyl)ethenyl or Rep is of the formula R^^^^CO-, R^*^S02- or R^^^CS- (wherem R^*^ is 
hydrogen, (l-5C)alkyl [optionally substituted by one or more groups each independently 

10 selected from hydroxy and amino, or.optionally monosubstituted by (l-4C)alkoxy, (1- . 
4C)alkylS(0)q , (l-4C)alkylamino, (l-4C)alkanoyl, (2-6C)alkanoylamino or (1- 
4C)alkylS(0)pNH- wherein p is 1 or 2 and q is 0, 1 or 2], pyridine, or R^^ is of the fonnula 
R"PC(0)0(l-6C)alkyl wherein R''^ is (l-6C)alkyl), or Rep is of the fonnula RfC(=0)C(=0)- 
wherein Rf is (l-6C)alkoxy; or pharmaceuticaliy-acceptable salts thereof are further prefened. 

15 Of the above especially prefened compounds of the invention of the formula (IC), 

particularly prefened compounds are those wherein HET is triazole or tetrazole, and most 
especially triazole; R^ and R^ are independently hydrogen or fluoro; Rpl and Rp2 are 
hydrogen, and Rep is pyridin-2-yl (optionally substituted with cyano) or Rep is of the fonnula 
R^^CO- (wherein R^*^ is hydrogen, l,3-dioxolan-4-yl (optionally disubstituted with (1- 

20 4C)alkyl) or (l-5C)alkyl [optionally substituted by one or more hydroxy groups] or R^°p is of 
the fonnula R''PC(0)0(l-6C)alkyl wherein R^^^ is (l-6C)aIkyl)); or pharaiaceutically. 
acceptable salts thereof 

Of the above especially prefened compounds of the invention of the fomiida (IC), 
particularly prefened compounds are those wherem Rep is of the fonnula R^^^CO- (wherein 

25 R*°P is hydrogen, l,3-dioxolan-4-yl (optionally disubstituted with (l-4C)allcyl) or (l-5C)alkyl 
[substituted by two hydroxy groups, e.g. 2,3-dihydroxypropanoyl or by one hydroxy group, 
e.g. hydroxyacetyl]; or pharmaceuticaliy-acceptable salts thereof 

In another aspect of the invention particularly preferred compounds of the invention 
are of the fonnula (IC) wherein HET is triazole or tetrazole, and most especially triazole; R^ 

30 and R^ are independently hydrogen or fluoro; Rpl and Rp2 are hydrogen and Rep is R^^^CO- 
(wherein R*^ is hydrogen, (l-5C)alkyl [optionally substituted by one or two hydroxy groups]. 
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or R'^ is of the foramla R"PC(0)0(l-6C)alkyl (wherein R"p is (l-6C)alkyl)); and 
phaimaceutically-acceptahle salts thereof. 

La another aspect of the invention all of the compounds of formula (IB) or (IC) 
. described above are further preferred when HET is triazole. 

5 In yet another aspect the invention relates to all of the compounds of formula (IB) or 

(IC) described above wherein HET is 1,2,3-triazol- 1-yl. 

In another aspect of the invention there are provided preferred compounds of the 
formula (BP) wherein HET is triazole or tetrazole, and most especially triazole; >A-B- is >N- 
CHj- and D is NR^** (or D is O) wherein Rep is a 6-membered heteroaryl ring containing 1, 2 

10 or 3 ring nitrogen atoms as the only ring heteroatoms, linked via a ring carbon atom and 
optionally substituted on a ring carbon atom by one, two or three substituents independently 
selected from (l-4C)alkyl, halo, trifluoromethyl, (l-4C)alkyl 8(0),- (wherein q is 0, 1 or 2), 
(MC)alkylS(0)2amino, (l-4C)alkanoylamino, carboxy, hydroxy, amino, (l-4C)alkylamino, 
di-(l-4C)aliylamino, (l-4C)alkoxycarbonyl, carbamoyl, H-(l-4C)allQrlcaibamoyl, di-(fcj-(l- 

15 4C)aJkyl)carbamoyl, (l-4C)alkoxy, cyano or nitro; or pharmaceutically-acceptable salts 
thereof. 

In yet another aspect the invention relates to all of the compounds of formula (BP) 
described immediately above wherein >A-B- is >N-CH2- and D is WC^ and whereui HET is 
triazole or tetrazole, and most especially triazole. 

20 In all of the above aspects and preferred compounds of formula (IB) or (EC), in-vivo 

hydrolysable esters are preferred where appropriate, especially phosphoryl esters (as defined 
by formula (PD3) with npd as 1). 

In all of the above definitions the preferred compounds are as shown in formula (lA), 
i.e. the pharmaceutically active (5(R)) enantiomer. 

25 Particular compounds of the present invention include the compounds of Examples, 

34b, 44a, 52, 54, 56, 58, 64 and 74 (wherein "a" refers to the first named compound, and * V 
the second named compound in the Example title); or pharmaceutically-acceptable salts 
thereof. Particularly preferred salts are the sodium salts. In-vivo hydrolysable esters, or 
pharmaceutically-acceptable salts thereof, of Examples with hydroxy groups are also 

30 preferred, especially phosphoryl esters. 
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PrQcew sectjQQ ; 

In a further aspect the present invention provides a process for preparing a compound 
of formula (I) or a pharmaceutically-acceptable salt or an in-vivo hydrolysable ester thereof. 
It will be appreciated that during certain of the following processes certain substituents may 
5 require protection to prevent their undesired reaction. The skilled chemist will appreciate 
when such protection is required, and how such protecting groups may be put in place, and 
later removed. 

For examples of protecting groups see one of the many general texts on the subject, for 
example, ^Protective Groups in Organic Synthesis* by Theodora Green (publisher: John Wiley 

10 & Sons). Protecting groups may be removed by any convenient method as described in the 
literature or known to the skilled chemist as appropriate for the removal of the protecting 
group in question, such methods being chosen so as to effect removal of the protecting group 
with minimum disturbance of groups elsewhere in the molecule. 

Thus, if reactants include, for example, groups such as amino, carboxy or hydroxy it 

1 5 may be desirable to protect the group in some of the reactions mentioned herein. 

A suitable protecting group for an amino or alkylamino group is, for example, an acyl 
group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for example a 
methoxycarbonyl, ethoxycarbonyl or /-butoxycarbonyl group, an arylmethoxycarbonyl group, 
for example benzyloxycarbonyl, or an aroyl group, for example bCTizoyl. The deprotection 

20 conditions for the above protecting groups necessarily vary with the choice of protecting 
group. Thus, for example, an acyl group such as an alkanoyl or alkoxycarbonyl group or an 
aroyl group may be removed for example, by hydrolysis with a suitable base such as an alkali 
metal hydroxide, for example Uthium or sodium hydroxide. Altematively an acyl group such 
as a r-butoxycarbohyl group may be removed, for example, by treatment with a suitable acid 

25 as hydrochloric, sulfuric or phosphoric acid or trifluoroacetic acid and an 

arylmethoxycarbonyl group such as a benzyloxycarbonyl groi^ may be removed, for 
example, by hydrogenation over a catalyst such as palladium-on-carbon, or by treatment with 
a Lewis acid for example boron tris(trifluoroacetate). A suitable altemative protecting group 
for a primary amino group is, for example, a phthaloyl group which may be removed by 

30 treatment with an alkylanaine, for example dimethylaminopropylamine, or with hydrazine. 



wo 01/81350 



-44- 



PCT/GBOl/01815 



A suitable protecting group for a hydroxy ^oup is, for example, an acyl group, for 
example an alkanoyl group such as acetyl, an aroyl group, for example benzoyl, or an 
aryhnethyl group, for example benzyl. The deprotection conditions for the above protecting 
groups will necessarily vary with the choice of protecting group. Thus, for example, an acyl 
5 group such as an alkanoyl or an aroyl group may be removed, for example, by hydrolysis with 
a suitable base such as an alkali metal hydroxide, for example lithium or sodium hydroxide. 
Alternatively an aryhnethyl groiq) such as a benzyl group may be removed, for example, by 
hydrogenation over a catalyst such as palladium-on-carbon. 

A suitable protecting group for a carboxy group is, for example, an esterifying group, 

1 0 for example a methyl or an ethyl group which may be removed, for example, by hydrolysis 
with a base such as sodium hydroxide, or for example a ^butyl group which may be removed, 
for example, by treatment wifli an acid, for example an organic acid such as trifluoioacetic 
acid, or for example a benzyl group which may be removed, for example, by hydrogenation 
over a catalyst such as palladium-on-carbon. 

1 5 Resins may also be used as a protecting group. 

The protectrug groups may be removed at any convenient stage in the synthesis using 
conventional techniques weU known in the chemical art 

A compound of the formula (I), or a pharmaceutically-acceptable salt or an in vivo 
hydrolysable ester thereof may be prepared by any process known to be applicable to the 

20 preparation of chemically-related compounds. Such processes, when used to prepare a 

compound of the formula (I), or a pharmaceutically-acceptable salt or an in vivo hydrolysable 
ester thereof, are provided as a fiirther feature of the invention and are illustrated by the 
following representative examples. Necessary starting materials may be obtained by standard 
procedures of organic chemistry (see, for example. Advanced Organic Chemistry (Wiley- 

25 Literscience), Jerry March). The preparation of such starting materials is described within the 
accompanying non-luniting Examples (in which, for example, 3,5-difluorophenyl, 3- 
fluorophenyl and (des-fluoro)phenyl containing intermediates may all be prepared by 
analagous procedures; or by altemative procedures - for example, the preparation of (T 
group)-(fluoro)phenyl intermediates by reaction of a (fluoro)phenylstannane with, for 

30 example, a pyran or (tetrahydro)pyridine compound, may also be prepared by anion chemistry 
(see, for example, WO97/30995). Alternatively, necessary startmg materials are obtainable by 
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analogous procedures to those illustrated which are within the ordinary skill of an organic 
chonist. Moimation on tiie preparation of necessary starting materials or related compounds 
(which may be adapted to form necessary starting materials) may also be found in die 
following Patent and Application Publications, the contents of the relevant process sections of 
5 which are hereby incorporated herein by reference : 

WO99/02525; W098/54161; WO97/37980; WO97/30981 (& US5,736,545); WO97/21708 
(& US5.719,154); WO97/10223; WO97/09328; W096/35691; W096/23788; WO96/15130; 
WO96/13502; WO95/25106 (& US5,668,286); W095/14684 (& US5,652,238); WO95/07271 
(& US5,688,792); W094/13649; WO94/01110; W093/23384 (& US5,547,950 & US 
10 5,700,799); WO93/09103 (& US5,565,571, US5,654,428, US5,654,435, US5,756,732 & 
US5,801,246); US5,231,188; US5,247,090; US5,523,403; W097/27188; WO97/30995; 
W097/3 1917; WO98/01447; WO98/01446; WO99/10342; WO99/10343; W099/1 1642; 
W099/64416; W099/64417 and GB99/03299; 

European Patent Application Nos, 0,359,418 and 0,609,905; 0,693,491 Al (&US5,698,574); 
15 0,694,543 Al (& AU 24985/95); 0,694,544 Al (& CA 2,154,024); 0,697,412 Al (& 

US5,529,998); 0,738,726 Al (& AU 50735/96); 0,785,201 Al (& AU 10123/97); German 

Patent Application Nos. DE 195 14 3 1 3 Al (& US5,529,998); DE 196 01 264 Al (& AU 

10098/97); DE 196 01 265 Al (& AU 10097/97); DE 196 04 223 Al (& AU 12516/97); DE 

196 49 095 Al (& AU 125 17/97). 
20 The followmg Patent and Application Publications may also provide useful 

information and the contents of the relevant process sections are hereby incorporated herein 

by reference : 

FR 2458547; FR 25O0450(& GB 2094299, GB 2141716 & US 4,476,136); DE 2923295 (& 

GB 2028306, GB 2054575, US4,287,351, US4,348,393, US4,413,001, US4,435,415 & 
25 US4,526,786), DE 3017499 (& GB 2053196, US4,346,102 & US4,372,967); US4,705,799; 

European Patent Application Nos. 0,312,000; 0,127,902; 0,184,170; 0,352,781; 0,316,594; 
The skilled organic chemist will be able to \ise and adapt the mformation contained 

and referenced within the above references, and accompanying Examples therein and also the 

Examples herein, to obtain necessary starting materials, and products. 
30 Thus, the present invention also provides that the compounds of the formulae (I) and 

phacmaceutically-acceptable salts and in vivo hydrolysable esters tiiereo^ can be prepared by a 
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process (a) to (d) as follows (wherein the variables are as defined above unless otherwise 
stated) : 

(wherein the variables are as defined above xrnless otherwise stated) : 

(a) by modifying a substituent in or introducing a substituent into another compound of 
5 formula (I); 

(b) by reaction of a compound of formula QS) : 




Y 
OD 

wherein Y is a displaceable group (which may be preformed, such as chloro or mesylate, or 
1 0 generated in-situ, for example under Mitsunobu conditions) 
with a compound of the formula (JU) : 

HEX 

m 

wherein HET is HET-H fi-ee-base form or HET- anion formed firom the firee base form; or 
15 (c) by reaction of a compound of the formula (TV) : 

Q-Z 

av) 

wherein Z is an isocyanate, amine or urethane gcovtp with an epoxide of the formula (V) : 




20 (V) 

(d) For the 1 ^,3-triazoles there is the additional possibility by cycloaddition via the azide 
(wherein Y in (II) is azide); 

and thereafter if necessary: (i) removing any protecting groups; (ii) forming a 
25 phannaceutically-acceptable salt; (iii) forming an in-vivo hydrolysable ester. 

The main synthetic routes are illustrated in the Scheme below (with Q as phenyl, and 
X, R and A defined with reference to analogous substituents defined elsewhere herein). The 
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compounds of the invention may be prepared by analogous chCTiistry adapted jfrom this 
Scheme. The Scheme also shows the preparation of 1,2,3-triazoles via the azide (prepared 
from the relevant hydroxy compound). 



(Leaving group = mesylate, 




5 X 

Deprotection, salt formation or in-vivo hydrolysable ester formation may each be 
provided as a specific final process step. 

The N-linked hetereocycle can of course be prepared early in the overall synthesis, and 
10 then other functional groups changed. 
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Where Y is a displaceable group, suitable values for Y are for example, a halogeno or 
sulfonyloxy group, for example a chloro, biomo, methanesulfonyloxy or toluene-4- 
sulfonyloxy group. 

General guidance on reaction conditions and reagents may be obtained in Advanced 
5 Organic Chemistry, 4* Edition, Jerry March (pubhsher : J.Wiley & Sons), 1992. Necessary 
startmg materials may be obtained by standard procedures of organic chemistry, such as 
described in this process section, in the Examples section or by analogous procedures within 
the ordinary skill of an organic chemist. Certain references are also provided which describe 
the preparation of certain suitable starting materials, for example International Patent 
10 AppUcation Publication No. WO 97/37980, the contents of which are incorporated here by 
reference. Processes analogous to those described in the references may also be used by the 
ordinary organic chemist to obtain necessary starting materials. 

(a) Methods for converting substituents into other substituents are known in the art. For 
example an alkylthio group may be oxidised to an alkylsulfinyl or alkysulfonyl group, a cyano 

15 group reduced to an amino group, a nitro group reduced to an amino group, a hydroxy group 
alkylated to a methoxy group, a hydroxy group thiomethylated to an arylthiomethyl or a 
heteroarylthiomethyl group (see, for example, Tet.Lett., 585, 1972), a carbonyl group 
converted to a thiocaibonyl group (eg. using Lawsson's reagent) or a hromo group converted 
to an alkylthio group. It is also possible to convert one Rc groiq) into another Rc group as a 

20 final step in the preparation of a compound of the formula (I), for example, acylation of a 
group of formula (TC5) wherein Rc is hydrogen. 

(b) ( 1) Reaction (b)(i) (in which Y is initially hydroxy) is performed under Mitsunobu 
conditions, for example, in the presence of tri-n-butylphosphine and diethyl azodicarboxylate 
(DEAD) in an organic solvent such as THF, and m the temperature range 0°C - 60**C, but 

25 prefarably at ambient temperature. Details of Mitsunobu reactions are contained in Tet. Letts., 
21, 699, (1990); The Mitsunobu Reaction, D.L.Hughes, Organic Reactions, 1992, Vol.42, 
335-656 and Progress in the Mitsunobu Reaction, D.L.Hughes, Organic Preparations and 
Procedures International, 1996, VoL28, 127-164. 

Compoimds of the formula (U) wherein Y is hydroxy may be obtained as described in 

30 the references cited herein (particularly in the section proceeding the discussion of protecting 
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groups), for example, by leactii^ a compound of the foimula (VQ with a coniiouiid of 
fonnula(VII): 

H 

Q-N 

O 
(VI) 



o 




o 
(vn) 

wherein R^' is (l-6C)alkyl or benzyl and is (l-4C)allcyl or -S(0)„(l-4C)alkyl where n is 0, 
10 lor 2. Preferably R^ is (l-4C)alkyl. 

In particular, compounds of the formula (Q), (VI) and (VII) may be prepared by the 
skilled man, for example as desoibed in latemational Patent Application Publication Nos. 
WO95/07271, W097/27188, WO 97/30995, WO 98/01446 and WO 98/01446, the contents of 

i' 

which are hereby incorporated by reference, and by analogous processes. 

15 If not commercially available, compoimds of the formula (III) may be prepared by 

procedures which are selected from standard chemical techniques, techniques which are 
analogous to the synthesis of known, structurally similar compounds, or techniques which are 
analogous to the procedures described in the Examples. For example, standard chemical 
techniques are as described in Houben Weyl, Methoden der Organische Chemie, ESa, Ptl 

20 (1993), 45-225, B J.Wakefield. 

(b)( ii) Reactions (b)(ii) are performed conveniently in the presence of a suitable base such as, 
for example, an alkali or alkaline earth metal carbonate, alkoxide or hydroxide, for example 
sodium carbonate or potassium carbonate, or, for example, an organic amine base such as, for 
example, pyridine, 2,6-lutidine, coUidine, 4-dimethylaminopyridine, triethylamine, 

25 morpholine or diazabicyclo-[5.4.0]undec-7-ene, the reaction is also preferably carried out in a 
suitable inert solvent or diluent, for example methylene chloride, acetonitrile, tetrahydrofuran. 
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1,2-dimetiioxyethane, i\^,iV<limetiiylfonnamide, iV,Ar-dimetliylacetaniide, //-methylpyrrolidin- 
2-one or dimethylsulfoxide at and at a temperature in the range 25-60*'C. 

When Y is chloro, the compound of the fonnula (D) may be formed by reacting a 
compound of the foraiula (II) wherein Y is hydroxy (hydroxy compound) with a chlorinating 
5 agent For example, by reacting the hydroxy compound with thionyl chloride, in a traiperature 
range of ambient temperature to reflux, optionally in a chlorinated solvent such as 
dichloromethane or by reacting the hydroxy compound with carbon tetrachloride/triphenyl 
phosphine in dichloromethane, in a temperature range of O^C to ambient temperature. A 
compound of the fonnula (II) wherein Y is chloro or iodo may also be prepared from a 

10 compound of the fonnula (E) wherein Y is mesylate or tosylate, by reacting the latter 
compound with lithium chloride or lithium iodide and crown ether, in a suitable organic 
solvent such as THF, in a temperature range of ambi^t temperature to reflux 

When Y is (l-4C)alkanesulfonyloxy or tosylate ttie compound (U) may be prepared by 
reacting the hydroxy compound with (l-4C)alkanesulfonyl chloride or tosyl chloride in the 

1 5 presence of a mild base such as triethylamine or pyridine. 

When Y is a phosphoryl ester (such as Ph02-P(0)-0-) or Ph2-P(0)-0- the compound 
(n) may be prepared flrom the hydroxy compound under standard conditions, 
(c) Reaction (c) is performed under conditions analogous to those described in the 
following references which disclose how suitable and analogous starting materials may be 

20 obtained. 

Reaction (c) is especially suitable for compounds in which HEX is an electron 
deficient heteroaryl (such as, for example, thiadiazole or triazine). 

Compounds of the formula Q-Z wherein Z is an isocyanate may be prepared by the 
skilled chemist, for example by analogous processes to those described in Walter A. Gregory 
25 et al in J. Med. Chem. 1990, 33, 2569-2578 and Chung-Ho Park et al m J. Med. Chem. 1992, 
35, 1 156-1 165. Compounds of the formula Q-Z wherein Z is a urethane may be prepared by 
the skilled chemist, for example by analogous processes to those described in Intemational 
Patent Application Publication Nos. WO 97/30995 and WO 97/37980. 

A similar reaction to reaction (c) may be performed in which Q-Z wherein Z is a 
30 amine group is reacted with the epoxide (optionally in the presence of an organic base), and 
the product is reacted with, for example, phosgene to form the oxazolidinone ring. Such 
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reactions and the preparation of starting materials in within the skiU of the ordinary chemist 
with reference to the above-cited documents disclosing analogous reactions and preparations. 

Epoxides of the formula (V) may be prepared fiom the corresponding compound of 
fomiulaCVin): 




(vni) 

Certain such epoxide and alkene intermediates are novel and are provided as a further feature 
of the invention. Asymmetric epoxidation may be used to give the desired optical isomer. 

1 0 (d) The cycloaddition reaction to form 1 ,2,3 triazoles from the corresponding azide is 
performed under conventional conditions. 

Compounds of the formula (U) wherein Y is azide may be obtained as described in the 
references cited herein (particularly in the section proceeding the discussion of protecting 
groups), for example from the corresponding compounds in which Y is hydroxy or mesylate. 

1 5 The removal of any protecting groups, the formation of a pharmaceutically-acceptable 

salt and/or the formation of an in vivo hydrolysable ester are within the skill of an ordinary 
organic chemist using standard techniques. Furthermore, details on tiie these steps, for 
example the preparation of in-vivo hydrolysable ester prodrags has been provided in the 
section above on such esters, and in certain of the following non-limiting Examples, 

20 When an optically active form of a compoxmd of the formula (J) is required, it may be 

obtained by carrjnng out one of the above procedures using an optically active starting 
material (formed, for example, by asymmetric induction of a suitable reaction step), or by 
resolution of a racemic form of the compound or intermediate using a standard procedure, or 
by chromatographic separation of diastereoisomers (when produced). Enzymatic techniques 

25 may also be useful for 'the preparation of optically active compounds and/or intermediates. 

Similarly, when a pure regioisomer of a compound of the formula (I) is required, it 
may be obtained by carrying out one of flie above procedures using a piure regioisomer as a 
starting material, or by resolution of a mixture of the regioisomers or intCTnediates using a 
standard procedure. 
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According to a further feature of the invention there is provided a compound of the 
formula (I), or a pharmaceutically-acceptable salt, or in-vivo hydrolysable ester thereof for use 
in a method of treatment of the himian or animal body by therapy. 

According to a further feature of the present invention there is provided a method for 
5 producing an antibacterial effect in a wami blooded animal, such as man, in need of such 
treatment, which comprises administering to said animal an effective amount of a compound 
of the present invention, or a pharmaceutically-acceptable salt, or in-vivo hydrolysable ester 
thereof. 

The invention also provides a compound of the formula (I), or a pharmaceutically- 

1 0 acceptable salt, or in-vivo hydrolysable ester thereof, for use as a medicament; and the use of 
a compound of the formula (J) of the present invention, or a pharmaceutically-acceptable salt, 
or in-vivo hydrolysable ester thereof, in the manufacture of a medicament for use in the 
production of an antibacterial effect in a warm blooded animal, such as man. 

In order to use a compound of the formula (I), an in-vivo hydrolysable ester or a 

1 5 pharmaceutically-acceptable salt thereof, including a pharmaceutically-acceptable salt of an 
in-vivo hydrolysable ester, (hereinafter in this section relating to pharmaceutical composition . 
"a compound of this invention") for the therapeutic (including prophylactic) treatment of 
mammals including humans, in particular in treating infection, it is normally formulated in 
accordance with standard pharmaceutical practice as a pharmaceutical composition. 

20 Therefore in another aspect the present invention provides a pharmaceutical 

composition which comprises a compound of tiie formula (I), an in-vivo hydrolysable ester or 
a pharmaceutically-acceptable salt thereof, including a pharmaceutically-accq)table salt of an 
in-vivo hydrolysable ester, and a pharmaceutically-acceptable diluent or carrier. 

The pharmaceutical compositions of this invention may be administered in standard 

25 manner for the disease condition that it is desired to treat, for example by oral, rectal or 
parenteral administration. For these purposes the compounds of Has invention may be 
formulated by means known in the art into flie form o^ for example, tablets, capsxiles, aqueous 
or oily solutions or suspensions, (lipid) emulsions, dispersible powders, suppositories, 
ointments, creams, aerosols (or sprays), drops and sterile injectable aqueous or oily solutions 

30 or suspensions. 
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In addition to the compounds of the present invention the phannaceutical composition 
of this invention may also contain or be co-administered (simultaneously, sequentially or 
separately) with one or more known drugs selected from other clinically useful antibacterial 
agents (for example, B-lactams or aminoglycosides) and/or other anti-infective agents (for 
S example, an antifungal triazole or amphotericin). These may include carbapenems, for 
example meropenem or imipenem, to broaden the therapeutic effectiveness. Compoxmds of 
this invention may also contain or be co-administered with bactericidal/pemieability- 
increasing protein (BPI) products or efflux pump inhibitors to improve activity against gram 
negative bacteria and bacteria resistant to antimicrobial agents. 

10 A suitable pharmaceutical composition of this invention is one suitable for oral 

administration in unit dosage form, for example a tablet or capsule which contains between 
Img and Ig of a compound of this invention, preferably between lOOmg and Ig of a 
compound. Especially preferred is a tablet or capsule which contains between 5Qmg and 
800mg of a compound of this invention, particularly in the range lOOmg to SOOmg. 

15 In another aspect a pharmaceutical composition of the iuvention is one suitable for 

intravenous, subcutaneous or intramuscular injection, for example an injection which contains 
between 0.1% w/v and 50% w/v (between Img/ml and 500mg/ml) of a compound of this 
invention. 

Each patient may receive, for example, a daily intravenous, subcutaneous or 
20 intramuscular dose of 0.5 mgkg-1 to 20 mgkg-1 of a compound of this invention, the 

composition being administered 1 to 4 times per day. In another embodiment a daily dose of 5 

mgkg-1 to 20 mgkg-1 of a compound of this invention is administered. The intravenous, 
subcutaneous and intramuscular dose may be given by means of a bolus injection. 
Alternatively the intravenous dose may be given by continuous infusion over a period of time. 
25 Alternatively each patient may receive a daily oral dose which may be approximately 

equivalent to the daily parenteral dose, the composition being administered 1 to 4 times per 
day. 

A pharmaceutical composition to be dosed intravenously may contain advantageously 
(for example to enhance stabiUty) a suitable bactericide, antioxidant or reducing agent, or a 
30 suitable sequestering agent 
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In fhe above other, pharmaceutical composition, process, method, use and medicament 
manufacture features, the alternative and preferred embodiments of the compounds of the 
invention described herein also apply. 

5 Antibacterial Activity : 

The phannaceutically-acceptable compounds of the present invention are useful 
antibacterial agents having a good spectrum of activity m vitro against standard Gram-positive 
organisms, which are used to screen for activity against pathogenic bacteria. Notably, the 
phannaceutically-acceptable compoxmds of the present invention show activity against 
1 0 entorococci, pneumococci and methicillin resistant strains of S.aureus and coagulase negative 
staphylococci, together with haemophilus and moraxella strains. The antibacterial spectrum 
and potency of a particular compound may be determined in a standard test system. 

The (antibacterial) properties of the compounds of the invention may also be 
demonstrated and assessed in-vivo in conventional tests, for example by oral and/or 
15 intravenous dosing of a compoimd to a warm-blooded mammal using standard techniques. 

The following results were obtained on a standard in-vitro test system. The activity 
is described in terms of the minimum inhibitory concentration (MIC) determined by the 

agar-dilution technique with an inoculum size of 10^ CFU/spot. Typically, compounds are 
active in the range 0.01 to 256 }ig/ml. 

20 Staphylococci were tested on agar, using an inoculum of 10^ CFU/spot and an 

incubation temperature of 37^C for 24 hours - standard test conditions for the expression of 
methicillin resistance. 

Streptococci and enterococci were tested on agar supplemented with 5% defibrinated 
horse blood, an inoculum of 10^ CFU/spot and an incubation temperature of 37°C in an 
25 atmosphere of 5% carbon dioxide for 48 hours - blood is required for the growth of some of 
the test organisms. Fastidious Gram negative organisms were tested in Mueller-Hmton broth, 
supplemented with hemin and NAD, grown aerobicaUy for 24 hours at ST^'C, and with an 
innoculum of 5x10^ CFU/well. 

For example, the following results were obtained for the compound of Example 44a: 
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Diigsoisn MIC f fig/mn 
St^hylococcus aureus: 

.Oxford 0.125 

Novb. Res 0.25 

5 MRQR 0.25 

Coagulase Negative Staphylococci 

MS 0.06 

MR 0.13 

10 Streptococcus pyogenes 

C203 0.25 

Enterococcus faecalis 0.25 

Bacillus subtilis 0.25 

Haemophilus influenzae ARC446 2 

15 Moraxellacatarrhalis ARC445 2 

Novb. Res = Novobiocin resistant 



MRQR = methicillin and quinolone resistant 
MR = methicillin resistant 
MS = methicillin sensitive 

20 

Certain intermediates and/or Reference Examples described hereinafter within the scope 
of the invention may also possess useful activity, and are provided as a further feature of the 
invention. 

The invention is now illustrated but not Umited by the following Examples in which 
25 unless otherwise stated :- 

(i) evaporations were carried out by rotary evaporation in vacuo and work-up procedures 
were carried out after removal of residual solids by filtration; 

(ii) operations were carried out at ambient temperature, that is typically in the range 

1 8-26°C and in air unless otherwise stated, or unless the skilled person would otherwise work 
30 under an inert atmosphere; 

(iii) column chromatography (by the flash procedure) was used to purify compounds and 
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was perfonned on Merck Kieselgel silica (Art. 9385) unless otherwise stated; 

(iv) yields are given for illustration only and are not necessarily the maximum attainable; 

(v) the stracture of the end-products of the fonnula (T) were generally confimied by NMR 
and mass spectral techniques [proton magnetic resonance spectra were generally determined 

5 in DMSO-d^j unless otherwise stated using a Varian Gemini 2000 spectrometer operating at a 
field strength of 300 MHz, or a Bruker AM250 spectrometer operating at a field strength of 
250 MHz; chemical shifts are reported in parts per million downfield from tetramethysilane as 
an internal standard (5 scale) and peak multiplicities are shown thus: s, singlet; d, doublet; AB 
or dd, doublet of doublets; dt, doublet of triplets; dm, doublet of multiplets; t, triplet, m, 
10 multiplet; br, broad; fast-atom bombardment (FAB) mass spectral data were generally 
obtained using a Platform spectrometer (supplied by Micromass) run in electrospray and, 
where appropriate, either positive ion data or negative ion data were collected]; 

(vi) intermediates were not generally fully characterised and purity was in general assessed 
by thin layer chromatogr25)hic, injfra-red (IR), mass spectral (MS) or NMR analysis; and 

15 (vii) in which the following abbreviations may be used :- 

® is a Trademark; DMF is N,N-dimethylformamide; DMA is N,N-dimethylacetamide; 
TLC is thin layer chromatography; HPLC is high pressure liquid chromatography; MPLC is 
medium pressure liquid chromatography; DMSO is dimethylsulfoxide; CDCI3 is deuterated 
chloroform; MS is mass spectroscopy; ESP is electrospray; EI is electron impact; CI is 

20 chemical ionisation; THF is tetrahydrofiiran; TFA is trifluoroacetic acid; NMP is N- 
methylpyrrolidone; HOBT is l-hydroxy-benzotriazole; EtOAc is ethyl acetate; MeOH is 
methanol; phosphoryl is CH0)2-P(0)-0s phosphiryl is (H0)2-P-0-; EDC is l-(3- 
dimethylaminopropyl)-3-ethylcarbodiimide (hydrochloride); PTSA is para-toluenesulfonic 
acid. 

25 (viii) Temperatures are quoted as 

Example 1; f5^V3>(4-fl.4-Dioxa^8-azaspiror431dec-8-yn-3-flnorophenyn-^^^^ 
tria2ol-l-ylmethynoxazoHdin-2-one 

(5j?)-3-(4-(l,4-Dioxa-8-azaspiro[4,5]decan-8-yl)-3-fluorophenyl)-5-azidomethyloxa^ 
30 one (2.44 g, 6.5 mM) was dissolved in dioxane (50 ml), treated with norbomadiene (2.98 g, 
32.3 mM) and heated under reflux for 20 hours. After removal of the solvent, the residue was 
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dissolved in dichloromethane (350 ml) washed with water (3 x 200 ml), and dried over 
magnesium sulfate. After filtration and ev^oration the residue was purified by 
chromatography on a 20 g silica Mega Bond Elut® column, eluting with a gradient increasing 
in polarity from 0 to 2.5% methanol in dichloromethane. Relevant fractions were combined 
5 and evaporated to give the desired product (1.5 g). 
M&JQESE}: 404 (MlT) for C,9H22FN504 

WMR(CPCU 8: 1.79 (t,4H); 3.04 (t,4H); 3.80(dd,lH); 3.92 (s,4H); 4.04 (t,lH); 4.70 
(m,2H); 4.96(m,lH); 6.85 (overlapping m, 2H); 7.20 (t,lH); 7.66 (d,lH); 7.71 (d,lH). 

1 0 The intermediates for this compound were prepared as follows (see also WO 95-25 1 06 - Ex 
3). 

4-fL4-DiQxa-8-azaspiro[4.S]dec- 8-ylV3-fluorQmtrobenzene 

3,4-Difluoronitrobenzene (15.53 g, 0.098 M) was dissolved in acetonitrile (150 ml), and 
15 treated with iV;;V-diisopropylethylamine (3 1 .5 g, 0.244 M) and l,4"dioxa-8-aza- 

spiro[4,5]decane (15.36 g, 0.107 M). The mixture was stirred and heated to reflux for 18 

hours. After cooling, product precipitated as a yellow soUd, and was filtered off (16.1 g); 

ftirther product could be obtained by concentrating the residues (8.43 g). 

MS fESPV . 283 (MIT) for C,3H,5FN204 
20 NMRCCPCla) 5: 1.86 (t,4H); 3.41 (t,4H); 4.00 (s,4H); 6.91 (t, IH); 7.89(dd,lH); 7.96 

(dd, IH), 

5" Amino-2-(l .4-dioxa-8"azaspiro[4,5]deC'8-yl)fluorobenzene 

4-(l,4-Dioxa-8-azaspiro[4,5]dec-8-yl)-3-fluoromtrobenzene (24.48 g, 0.087 M) was dissolved 

* 

25 in ethyl acetate (500 ml) treated with palladium catalyst (10% on carbon, 5 g) and 

hydrogenated at atmospheric pressure until the theoretical uptake of gas. After filtration 
throu^ celite and evaporation, the required product was obtained as a pink solid of sufficient 
quality for use without purification (19.3 g). 
MS fESPV 253 (MIT) for CuH^FN^O^ 

30 NMR(DM$0-d^ 5: 1.69 (t,4H); 2.84 (t,4H); 3.86 (s,4H); 4.91 (s,2H); 6.28 (m, 211); 
6.75 (t, IH). 
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5-EthoxvcarbonvlamiTio-2-^l,4-dioxa-8-aza5spim[4 S]dec-8 

5-Ai3uno-2-(l,4-dioxa-8-azaspiro[4,5]dec-8-yl)fluorobenzeiie (19.26 g, 0,076 M), was 
dissolved in dry pyridine (75 ml) and cooled under nitrogen with stirring to 0°. Ethyl 
chloroformate (9.08, 0.084 M) was added dropwise, and the mixture stirred 30 minutes at the 
5 same temperature. Ice-water (300 ml) was added, and stirring continued for 1 hour. The 
resulting precipitate was collected, washed thoroughly with water, and dried, to give the 
desired product of sufficient quality for use without purification (20.5 g). 
M S (ESP) : 325 (Mif ) for C^jH^iFNA 



MmXDMSOrd^ 5: 1.21 (t, 3H); 1.71 (t, 4H); 2.96 (t, 4H); 3.88 (s, 4H); 4.09 (q, 2H); 

10 6.95 (t, IH); 7.09 (dd, IE); 7.27 (dd, IH); 9.54 (s, IH), 

Ufi)=3z(4iD.4=Dioxa^^ 
one 

5-Ethoxycarbonylamino-2-(l,4-dioxa-8-azaspiro[4,5]dec-8-yl)fluorobenzene (22.9 g, 0.071 
15 M) was dissolved in dry tetrahydrofuran (250 ml) under nitrogen, cooled to -70°, and treated 
dropwise over 30 minutes with a solution of lithixmi ^-butoxide (IM in tetrahydrofiiran, 77.6 
ml), keeping the temperature below -70°. After stirring for 5 minutes, (i2)-glycidylbutyrate 
(11.19 g, 0.077 M) was added, and stirring continued at -65° for 1 hour, before alloAving the 
temperature to rise to ambient over 16 hours. The precipitate was collected and washed with 
20 tetrahydrofuran to give the desired product (17.8 g). 
MS (BSPV 353 (MIT) for C^HjiFNA 

NMRfDMSO-d^ ^ 5: 1.83 (t,4H); 3.09 (t,4H); 3.69(dd,lH); 3.82(dd, IH); 3.88 (dd, 
IH); 3.96 (s, 4H); 4.07 (t, IH); 4.72 (m, IH); 4.92 (s, IH); 7.05 (t, IH); 7.15 (dd, IH); 
7.46 (dd, IH). 

25 

( 5i?V3-(;4-f 1 ,4-Dioxa-8-azaspiro[4.S]dec-8-vlV3-fluorophe nvlV5-methaQesulfonvloxvmeth 

oxazolidin-2-one 

(5i?)-3-(4-(l,4-Dioxa-8-azaspiro[4,5]dec-8-yl)-3-fluorophenyl)-5-hydroxymethyloxa2olidin-2- 
one (4.024 g, 1 1 .43 mM) was dissolved in dichloromethane (200 ml), and treated with 
30 triethylamine (1.45 g, 14.4 mM), then cooled under nitrogen to 0°. Methanesulfonyl chloride 
(1.32 g, 1 1 .5 mM) was added dropwise, and the mixture stirred 18 hours allowing tiie 
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temperature to rise to ambient. The mixture was washed wifli water (3 x 75 ml), concentrated, 
and purified by chromatography on a 90 g silica Biotage column, eluting with 1% methanol in 
dichloromethane. Relevant fractions were combined and evaporated to give the desired 
product (3.09 g). 
5 MSiESB[:.431(Mir)forC,8H23FN207S 

NMRCDMSO"d^ 5: 1,82 (t,4H); 3.03 (s,3H); 3.08 (t,4H); 3.84(dd,lH); 3.92 (s,4H); 
4.04 (t, IH); 4.33 (dd, IH); 4.43 (dd, IH); 4.84 (m, IH); 6.91 (t, IH); 7.02 (dd, IH); 7.34 
(dd, IH). 

10 ri^^3>(4-rL4"Pioxa-8-azaspiror4,51dec>8-vlV3->fluoroohenvlVS.-azidQTn^^^^^ 
gm 

(5iJ)-3-(4-(l,4-Dioxa-8-azaspiro[4,5]dec-8-yl)-3-fluorophenyl)-5-methanesutf^^ 
oxazoUdin-2-one (3.03 g, 7.04 mM) was dissolved in iV^-dimethylforaiamide (50 ml), treated 
with sodium azide (732 mg, 1 1.3 mM), and heated with stirring at 50*^ for 4 hours. After 
15 cooling the mixture was diluted with water (250 ml), and extracted into ethyl acetate (3 x 100 
ml). The combined organics were dried (magnesium sulfate), and evaporated to give product 
(2,44 g), of sufficient quality for use without purification. 
MS fESPV 378(Mir)forCnH2oFN504 

NMRCCPCy 5: 1,73 (t,4H); 3.02 (t,4H); 3.66 (dd, IH); 3.74 (m, 2H); 3.91 (s,4H); 4.11 
20 (t,lH); 4.86 (m,lH); 7.09 (t,lH); 7.17(dd,lH); 7.48(dd,lH). 

Example 2; (5ig)-3-f4-(4-Oxopiperidm-l-vlV3>flnoroDhenvIV5-.n,2,.^-tri 
ylmethyl)oxazolidin-2-one 

(5i?)-3-(4-(l,4-Dioxa-8-a2aspiro[4,5]dec-8-yl)0-fluorophenyl)-5-^ 

25 ylmethyl)oxa2»lidin-2-one (1.47 g, 3.65 mM) was dissolved in a mixture of glacial acetic acid 
(30 ml) and water (30 inl), and heated at 50° for 18 hours. Solvent was evaporated, the 
residue azeotroped with toluene (50 ml), then partitioned between ethyl acetate (150 ml) and 
water (100 ml). The organic layer was washed with saturated aqueous sodium bicarbonate 
solution (2 x 100 ml), water (100 ml), dried (magnesium sulfate) and evaporated to give 

30 product (894 mg), of sufficient quality for use without purification. 
MSiESE): SeOOMBOforQ^HigFNsOs 
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NMRCCPQa) 8: 2.53 (t, 4H); 3.29 (t, 4H); 3.84 (dd, IH); 4.06 (t, IH); 4.71 (d, 2H); 4.97 
(m, IH); 6.90 (overlapping m, 2H); 7.24 (dd, IH); 7.67 (d, IH); 7.72 (d, IH). 

Example 3; r.5/?V3-f4-f4-Aininopiperi diii-l-yl)-3-flnorophenvn-5-rt.2.3-trifl7nl-1 - 
5 vlmethvnoxazolidin-2-nne 

(5i?)0-(4-(4-Oxopiperidm4-yl>3-fluorqphenyl)-5-(l,2,3-triazol-l-yl)methyl)oxa^^ 
one (838 mg, 2.33 mM) was dissolved in methanol (25 ml), treated with ammonium acetate 
(1.8 g, 23.3 mM) and sodium cyanoborohydride (1.03 g, 16.3 mM) and refluxed 16 hours. 
The mixture was neutralised with 1 N hydrochloric acid, water (125 ml) added, extracted with 
10 dichloromethane (5 X 75 ml), and dried (magnesium sulfate). Evaporation gave tilie desired 
product (686 mg). 

MS^SE): 361 (MH^ for C,7H2,FN502 

NMRCPMgQ-d^ 5: 1.43 (m.2H); 1.86(dd,2H); 2.71(tm,4H); 3.29 (m.lH); 3.90 (dd, 
IH); 4.25 (t, IH); 4.87 (d, 2H); 5.15 (m, IH); 7.08 (t, IH); 7.12 (dd, IH); 7.42 (dd, IH); 
15 7.81 (d, IH); 8.21 (d, IH); NH2 exchanged, not seen. 

Example 4; (5j?V3-f4-f4-Methanesulfonamidopiperidm-l-yn-3..flnorop henvn-^n 1.^ 
triazol-l-vlmethyl)nyazolidin-2-one 

(52?)-3<4-(4-Aminopiperidin-l-yl)-3-fluorophenyl)-5-(l,2,3-triazol-l-yl)methyl)oxazolidin- 
20 2-one (1 75 mg, 0.49 mM) in dichlorome&ane (10 ml) was treated with triethylamine (78 mg, 
0.78 mM) and methanesulfonyl chloride (67 mg, 0.58 mM) and the mixture stirred for 1 8 
hours at ambient temperature under nitrogen. The mixture was filtered, and solution purified 
directly by chromatography on a 10 g silica Mega Bond Elut® column, eluting with a gradient 
increasing in polarity firom 0 to 2.5% methanol in dichloromethane. Relevant firactions were 
25 combined and evaporated to give the desired product (19 mg). 
M S (ES P): 439(ISflr)forC,sH23FNs04S 

]NMR(DMSO-d^ 5: 1.66 (m,2H); 1.98(dd,2H); 2.76(tm,4H); 3.00 (s,3H); 3.89 (dd, 
IH); 4.12 (dd, IH); 4.25 (t, IH); 4.87 (d, 2H); 5.17 (m, IH); 7.08 (t, IH); 7.14 (d, IH); 
7.19 (dd, IH); 7.42 (dd, IH); 7.81 (d, IH); 8.21 (d, IH). 

30 
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Example 5: f5JgV3-f4-f4-Methoxvcarbonvlamin Qpiperidm-l-ylV3-fl^ 
fl,23-triazol-l"ylmethyl)oxazolidin-2-one 

( Ji?)-3"(4-(4-Aminopiperidin- 1 -yl)-3-fluorophenyl)-5-(l ,2,3 -triazol- 1 -yl) methyl)oxazolidin- 
2-one (151 mg, 0.42 mM) in dichloromethane (20 ml) was cooled to 0° and treated with 5% 
S sodium bicarbonate solution (4 ml). The resulting suspension was stirred vigorously, methyl 
chloroformate (245 mg, 2.6 mM) added, and stirring continued for 3 hours at ambient 
temperature. The dichloromethane was removed by evaporation, ethyl acetate (15 ml) added, 
and the organic layer was separated, washed with 2% sodium dihydrogen phosphate (2x15 
ml), brine (15 ml), and dried (magnesium sulfate), to give the desired product (170 mg). 
10 MS rSSPV 419 (MIT) for C1PH23FNA 

NMR(PMSO-d^ 5: 1.53(qm,2H); 1.82(dd,2H); 2.68 (t,2H); 3.24 (m,2H); 3,39 (m, 
IH); 3.52 (s, 3H); 3.83 (dd, IH); 4.18 (t, IH); 4.83 (d, 2H); 5.09 (m, IH); 7.02 (t, IH); 
7.06 (dd, IH); 7.15 (d, IH); 7.36 (dd, IH); 7.74 (d, IH); 8.14 (d, IH). 

15 Example 6: f5i;V3-f4>f4-Methvlaminopiperidin-l-ylV3-fluorophenylV5-(1.23-t^^ 
ylmethyl)oxazolidin'-2"One 

(Ji?)0-(4-(4-Oxopiperidin-l-yl)-3-fluorophenyl)-5-(l,2,3-triazol-l-yhne&yl)^^ 

(250 mg, 0.70 mM) was dissolved in a mixture of anhydrous tetrahydrofuran (5 ml) and 

dichloromethane (5 ml) under nitrogen. Acetic acid (1 drop), metiiylamine (33% solution in 

20 methanol, 31|nL, 0.77 mM) and sodium acetoxyborohydride (222 mg, 1.05 mM) were added, 
and the mixture stirred at ambient temperature for 3 hoxirs. The mixture was diluted with 
water (15 ml) and dichloromethane (15 ml), and the pH adjusted to 9 by addition of 
triethylamine. The organic phase was separated, washed with water (2x15 ml), brine (15 
ml), and dried (magnesium sulfate). Evaporation gave the desired product (145 mg). 

25 MSmSPV 375(MH0forC,8H23FNA 

NMRfDMSO^d^ ^ 8: 1.45 (m,2H); 1.95(dd,2H); 2.36 (s,3H); 2.48(dd,2H); 2.71 (t,2H); 
3,91 (dd, IH); 4.25 (t, IH); 4.87 (d, 2H); 5.16 (m, IH); 7.10 (overlappmg m, 2H); 7.45 (dd, 
IH); 7.81 (d,lH); 8.22 (d,lH); NH exchanged, CH—N under H^O, neither seen. 



30 Example?: (5RV3-f4-f4-Ar-Methyl-methapesulfonamidopiperidin -l-y^^3-flooTO^ 
g-(^,2^-tl1a:go^^y^metHy|)oyazo^ai^^2-Qne 
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(5R)-3<4-(4-Me1hylaminopiperidin-l-yl)-3-fluoiophenyl>5-(lA 
oxazolidm-2-one (200 mg, 0.53 mM, Example 6), was treated essentially as Example 4 to - 
give the title product after chromatography (53 mg). 
MSiESa: 453(Mir)forC,9H2jFNs04S 
5 NMRrPMSO-d^^ 8: 1.79 (d,2H); 2.00 (ddd, 2H); 2.74 (t,2H); 2.84 (s,3H); 2.87 (s,3H); 
3.44 (d,2H); 3.87 (m,lH); 3.89(dd.lH); 4.12 (t,lH); 4.77 (d,2H); 5.04 (m,lH); 6.89 (t, 
IH); 6.95 (dd, IH); 7.28 (dd, IH); 7.74 (d, IH); 7.79 (d, IH). 

Examples; <5.R)-3-(4-(4-A/-Methyl-methoxycarbonylammopiperidin-l-yl)-3- 
10 flnorophenyl)-5-(1.2.3-triazol-l-ylmethyl)oxazolidiii-2-one 

(Ji?)-3-(4-(4-Methylamdnopiperidin-l-yl)-3-fluorophenyl)-5-(l,2,3-triazol-l-yl)methyl)- 

oxazolidin-2-one (200 mg, 0.53 mM, Sample 6), was treated essentially as Example 4, 

except for the substitution of methyl chlorofoimate for methanesulfonyl chloride, to give the 

title product after chromatogrqihy (131 mg). 
15 MS (ESP) : 433 (MET) for C20H25FN6O4 

NMRrPMSQ-dg l 6: 1.62 (d,2H); 1.82 (ddd, 2H); 2.69 (t,2H); 2.74 (s,3H); 3.32 (d,2H); 

3.59 (s, 3H); 3.83 (dd, IH); 3.92 (m, IH); 4.18 (t, IH); 4.81 (d, 2H); 5.10 (m, IH); 7.03 (t, 

IH); 7.08 (dd, IH); 7.37 (dd, IH); 7.73 (d, IH); 8.13 (d, IH). 

20 Example 9: (5^V3-f4-r4-jV-Methvl-f2-acetoxvacetvnaminopiperidiii-1-y n-3-fliiorn- 
phenyI)-5-(1.2.3-triazol-l-ylmethyI)oxazolidin-2-one 

(Ji?)-3-(4-(4-Methylaminopiperidin-l-yl)-3-fluorophenyl)-5-(l,2,3-triazol-l-yhnethyl)- 
oxazolidin-2-oae (350 mg, 0.94 mM, Example 6), was treated essentially as Example 4, 
except for the substitution of acetoxyacetyl chloride for methanesulfonyl chloride, to give the 
25 title product after chromatography (207 mg). 
MaXES£): 475 (MH^ for CjjHj^FNA 

NMRfDMSO-d, ^ 8: 1.75 (d,2H); 1.87(dd,2H); 2.07 (s,3H); 2.70 (t,2H); 2.74 (s,3H); 
3.36 (d, 2H); 3.62 (m, IH); 3.83 (dd, IH); 4.18 (t, IH); 4.53 (s, 2H); 4.82 (d, 2H); 5.11 (m, 
IH); 7.10 (overlapping m, 2H); 7.49 (dd, IH); 7.76 (d, IH); 8.16 (d, IH). 
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Example 10; (5J?VW4-f4-jV-Methvl-f2-hvdroxvacetvna 
fluorophenyn-5-fl.2.3-triazoM-vlmethvnoxazolidm>2-^^ 

(5i?)-3-(4-(4-iV'-Methyl-(2-acetoxyacetyl)aininopiperid^^ 

triazol-l-ylmethyl)oxazolidin-2-one (186 mg, 0.39 mM) was dissolved in methanol (20 ml), 
5 treated with potassium carbonate (0.3 g, 2.1 mM) and stirred at ambient temperature for 30 
minutes. After removal of the solvent, the residue was purified by chromatogrq)hy on a 5 g 
silica Mega Bond Elut® column, elating with a gradient increasing in polarity firom 0 to 5% 
methanol in dichloromethane. Relevant firactions were combined and evaporated to give the 
desired product (30 mg). 
10 MS (ESP): 433 (MSt) for Q0H25FN6O4 

NMRrPMSO-dJ 5: 1.73 (4 2H); 1.93 (ddd, 2H); 2.74 (t, 2H); 2.79 (s, 3H); 3.45 (d, 2H); 
3.68 (s, IH); 3.89 (dd, IH); 4.11 (t, IH); 4.16 (s, 2H); 4.58 (m, IH); 4.79 (d, 2H); 5.04 (m, 
IH); 6.91 (t, IH); 6.95 (dd, IH); 7.29 (dd, IH); 7.73 (d, IH); 7.79 (d, IH). 

15 Example 11 : f5J?V3-f4-f4-(2aSl-23-Dihvdroxypropionynpiperazin-l-yl)-3--fluorop^ 
5-(l,2J-'triazol-l"ylmethyl)oxazolidin-2-one 

(Ji?)-3<4-(4<(^iS)-2,2-Dimethyl4,3-dioxolane-4-carbonyl)piperazin4-yI)-3-^^ 
(l,2,3-tria2X)l-l-ylmethyl)oxazolidin-2-one (278 mg, 0.59 wM) was dissolved in 
tetrahydrofuran (20 mi\ treated with IM aqueous hydrochloric acid (2 ml), and stirred at 

20 ambient temperature for 72 hours. After dilution with tetrahydrofuran (30 rnl), solid 

potassium carbonate (2 g) was added, tihie mixture stirred 5 minutes, filtered, and evaporated to 
dryness. The residue was purified by chromatography on a 5 g silica Mega Bond Elut® 
column, eluting with a gradient increasing in polarity firom 5 to 10% methanol in 
dichloromethane. Relevant fractions were combined, evaporated, and triturated with diethyl 

25 ether to give the desired product (89 mg). 
MS (ESP) : 435 (MH") for Ci^H^jFNA 

NMRrPMSO-d^ ) 5: 2.91 (brm, 4H); 3.45 (m, IH); 3.51 (m, IH); 3.63 (br m, 4H); 3.82 
(dd, IH); 4.18 (t, IH); 4.34 (dd, IH); 4.66 (t, IH); 4.80 (d,2H); 4.91 (d, IH); 5.11 (m, 
IH); 7.04 (t, IH); 7.11 (dd, IH); 7.39 (dd, IH); 7.74 (d, IH); 8.13 (d, IH). 

30 

The intermediates for this compound were prepared as follows: 
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(Ji^V3-f4-f4-^Butoxvcarbonvtoiperazm^l-vlV3 
vlmethvnoxazQlidi'Ti-2-nne 

(Ji^)-3-(4-(4-^Butoxyca^bonylpiperazin4-yl)-3-fluo^ophenyl)' 

one (2.52 g, 6 mM) and norbomadiene (4.2 g, 45.6 mM) were dissolved in dioxane (50 ml) 
5 and heated under reflux for 6 hours. After evaporation of solvent, the residue was purified by 
recrystallisation from isopropanol (50 ml) to give the desired product (2.29 g). 
M&X^: 447(Mir)forC2,H27FN504 

JS[MR(DMSO-46) 8: 1.40 (s, 9H); 2.81 (t, 4H); 3.45 (t, 4H); 3.83 (dd, IH); 4.18 (t, IH); 
4.79 (4 2H); 5.10 (m,lH); 7.06 (t,lH); 7.11(dd,lH); 7.38(dd,lH); 7.73 (d, IH); 8.13 
10 (d,lH). 

(Intermediate oxazoUdinone described in Upjohn WO 93-23384) 

fJj;)-3-f4-a>ipera2in4-vlV3-fluorophenvlV5--fL2.3-triazo1-^ 
(5i^)-3-(4-(4-^Butoxyca^bonylpipe^azin-l-yl)-3-fluorophenyl)-5-(l,2,3-triazo^ 

15 yknethyl)oxazolidin-2-one (2.0 g, 4.48 mM), was suspended in ethanol (20 ml), and treated 
with a solution of hydrogen chloride in ethanol (3.8M, 15 ml). After stirring 1 8 hours at 
ambient temperature, the solution was ev^orated to dryness, and the residue recrystallised 
from ethanol and diethyl ether, with charcoal treatment to give the product as its 
dihydrochloride salt (0.72 g). 

20 MS (ES P ) : 347 (MET) for C^Hij^ A 

Microanalysis : Found, C 46.2; H5.1; N 18.8%. Cie5H,pFNA-2HClrequiresC45.8; H5.0; 
N20.0% 

(5i?V3>(4-(4-ff4^2.2-Dimethvl-13^ioxolane-4-carbon^^^ 

25 fL2,3-triazoM-vhnethvnoxazolidm-2-one 

The lithium salt of (^iS)-2,2-dimethyl-l,3-dioxolan-4-caiboxyUc acid (342 mg, 2.25 mM) in 
dichloromethane (10 ml) und^ nitrogen was cooled with stirring to 0°, treated with thionyl 
chloride (321 mg, 2.7 mM), then stirred at the same temperature for 3 hours. After filtration, 
the residue was evaporated to dryness, and redissolved in dichloromethane (10 ml), then 

30 added to a stirred sxispension of (Ji?)-3-(4-piperazin-l-yl-3-fluorophenyl)-5-(l,2,3-triazol-l- 
yhnethyl)oxazolidin-2-one dihydrochloride (630 mg, 1.5 mM) in dichloromethane (30 ml) 
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containing pyridine (370 mg, 4.9 mM) and triethylamine (500 mg, 4.9 mM). The mixture was 
stirred for 18 hours, allowing the temperature to rise to ambient. After dilution with 
dichloromethane (30 ml), the organic layer was separated, washed with water (3 x 30 ml), 
brine (50 ml), and dried (magnesium sulfate). The residue after evaporation was purified by 
5 chromatography on a 1 0 g silica Mega Bond Elut® column, eluting with a gradient increasing 
in polarity from 0 to 5% methanol in dichloromethane. Relevant fractions were combined and 
evaporated to give the desired product (278 mg). 
MS(ESf) : 475 (MlT) for C^^H^^FN A 

NMR(DM$Q-d^ 5: 1.32 (s,6H); 2.95 (br m, 4H); 3.63 (m,4H); 3.86(dd,lH); 4.08 (t, 
10 IH); 4.21 (m, 2H); 4.83 (d, 2H); 4.89 (t, IH); 5.12 (m, IH); 7.07 (t, IH); 7.12 (dd, IH); 
7.42 (dd, IH); 7,77 (d, IH); 8,17 (d, IH). 

(JiZ)-3-(4-(4-(2-CMoroacetyl)pipera2in-l-yl)0-fluorophenyl)-5 

15 yhnethyl)oxazolidin-2-one (422 mg, 1 mM) and the appropriate amine (3 mM) were dissolved 
in a mixture of dichloromethane (10 ml) and eflianol (1 ml) and stirred at ambient temperature 
for 18 hours. Solvent was evaporated and the residue purified by chromatography on a 10 g 
silica Mega Bond Elut® column, eluting with an appropriate increasing gradient of methanol 
in dichloromethane. Relevant fractions were combined and evaporated to give the desired 

20 products. 



Example 


Product 


Amine 


Yield 
(mg) 


Notes 
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0^ ^NH 


289 
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13 
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HO Me 
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Me>^ 
0 


120 


3 



WOOl/81350 



-66- 



PCT/GB01/0181S 



15 




Mb Jj 


245 


4 


16 




Me NHj 


143 


5 



Notes 

1 MaXESE}: 474(Mir)forCyj2,FN704 

NMRrPMSO-d^ '^ 6: 2.40(br,4H); 2.90(br,2H); 2.96(br,2H); 3.19 (br, 2H); 3.56 (br, 
5 6H); 3.65(br,2H); 3.84(dd,lH); 4.20 (t,lH); 4.83 (d,2H); 5.12 (m,lH); 7.06 (t.lH); 
7.11 (d4 IH); 7.41 (dd, IH); 7.75 (d, IH); 8.17 (d, IH). 

2 Sample after chioroatography dissolved in the TnininniiTn volume of ethanol, 
treated with a solution of hydrogen chloride in ethanol (3.8M, 1 ml), then excess diethyl ether 
to precipitate the hydrochloride salt. 

10 MSiESE}: 462(MEr)forC2,H2gFN704 

NMRfDMSO-dfi ^ 6: 2.87 (d,3H); 2.99 (br m, 4H); 3.19 (brm, IH); 3.28 (br m, IH); 3.49 
(br, 2H); 3.64 (br, 2H); 3.76 (t, 2H); 3.85 (dd, IH); 4.18 (t, IH); 4.34 (dd, IH); 4.46 (dd, 
IH); 4.81 (d, 2H); 5.11 (m, IH); 7.04 (t, IH); 7.13 (dd, IH); 7.40 (dd, IH); 7.74 (d, IH); 
8.16 (d, IH); 9.58 (br, IH); OH missing under solvent; +IH for HCl salt 

15 3 Little reaction in ethanol at ambient temperature; solvent replaced by 

isopropanol (10 ml), and refluxed 18 hours before work up as above. Sample after 
chromatography dissolved in the minimum volxmie of ethanol, treated with a solution of 
hydrogen chloride in ethanol (3.8M, 1 ml), then excess diethyl ether to precipitate the 
hydrochloride salt. 

20 MS (ESPV 489 (MHO for C^^JasPl^fi, 

NMR(DMSO-dg ^ 6: 1.83 (s, 3H); 2.97 (br, 6H); 3.33 (br m, 2H); 3.51 (br, 2H); 3.64 (br, 
2H); 3.85 (dd, IH); 4.10 (brt, 2H); 4.18 (t, IH); 4.81 (d, 2H); 5.11 (m, IH); 7.050 (t, IH); 
7.13(dd,lH); 7.41 (dd, IH); 7.74 (4 IH); 8.16 (d,lH); 827(brt,lH); 9.07(br,2H); 
+1H for HCl salt. 

25 4 Sample after chromatography dissolved in the minimum volume of ethanol, 

treated with a solution of hydrogen chloride in ethanol (3.8M, 1 ml), tfa^ excess diethyl ether 
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' to precipitate the hydrochloride salt 
MSjOESE)! 476 (MET) for CajHaoFNA 

ISMR(DMSO-da 5: 2.87 (d,3H); 2.99 (m,4H); 3.28 (s,3H); 3.33 (m, IH); 3.42 (m 
overlapped by solvent, ~1H); 3.52(br,2H); 3.69 (t overlapping br, 4H); 3.86(dd,lH); 4.20 
5 (t, IH); 4.33 (dd, IH); 4.43 (dd, IH); 4.84 (d, 2H); 5.13 (m, IH); 7.05 (t, IH); 7.13 (dd, 
IH); 7.42 (dd, IH); 7.75 (d, IH); 8.18 (d, IH); 9.78 (br, IH); +1H for HCl salt. 
5 Sample after chromatogr^hy dissolved in the minimnm volume of ethanol, 

treated witihi a solution of hydrogen chloride in ethanol (3.8M, 1 ml), tiien excess diettiyl ether 
to precipitate the hydrochloride salt. 
10 MS CBSf) : 462(MH*)forC2,H28FN704 

]NMR(PMgO-da) 5: 2.72 (t,2H); 2.93 (t,4H); 3.25 (s,3H); 3.39 (t,2H); 3.52 (s,2H); 
3.54 (br, 2H); 3.63 (br, 2H); 3.84 (dd, IH); 4.18 (t, IH); 4.80 (d, 2H); 5.11 (m, IH); 7.03 
(t, IH); 7.12 (dd, IH); 7.41 (dd, IH); 7.76 (d, IH); 8.16 (d, IH); NH missing under solvent. 

1 5 The intermediate for fliese compounds was prepared as follows: 

(Jj?V3-(4-f4-f2-CMoroacetvlViperazin-l-vlV 3-fluorophenvlV5-fl.2.3-tria7^^ 
vlmethvnoya7j>1idin-2-OTie 

(JiJ>3K4-(Piperazin-l-yl)-3-fluorophaiyl)-5-(l,2,3-tria2ol-l-yhnethyl)oxazolidin-2-one 
20 dihydrochloride (4.19 g, 10 mM) was suspended in dry dichloromethane (100 ml) under 
nitrogen and treated with triethylamine (3.03 g, 30 mM) to give a solution. After cooling to 
4**, chloroacetyl chloride (1.14 g, 10 mM) was added and the mixture stirred for 15 minutes. 
The volume was reduced to 20 ml, and the solution chromatographed on siUca, eluting with 
dichloromethane (30 ml). Relevant fractions wore combined, washed with water (50 ml) and 
25 dried (magnesium sul&te). Evaporation gave fbs desired product (2.86 g). 
MSXESE): 423 (MH*) for C,gH«,ClFNA 

NMR(DMSQ-dg ^ 5: 2.93 (br, 2H); 2.98 (br, 2H); 3.60 (br, 4H); 3.84 (dd, IH); 4.18 (t, 
IH); 4.41 (s, 2H); 4.81 (d, 2H); 5.11 (m, IH); 7.06 (t, IH); 7.13 (dd, IH); 7.42 (dd, IH); 
7.76 (d,lH); 8.16 (d,lH). 
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Example 17: r5JgWl-f4 >f(5^V3-(^Btttoxvcarbonynanrin^^^ 
Phenvn-5-a,2,3-triazol-l-vlmethv^^oxazolidm-2-nne 

(5J?)-3-(4-((3iJ)-3-(^Butoxycarbonyl)ammopyiroUdin4-^^^ 
oxazolidin-2-one (695 mg, 1.65 mM) was dissolved in dioxane (30 ml), treated with 
5 norbomadiene (760 mg, 8.25 mM) and heated under reflux for 6 hours. After removal of the 
solvent, the residue was dissolved in the minimum of dichloromethane and purified by 
chromatography on a 20 g silica Mega Bond Elut® column, eluting with a gradient increasing 
in polarity j&om 0 to 2.5% methanol in dichloromethane. Relevant fractions were combined 
and evaporated to give the desired product (544 mg). 
10 MS rESPy - 447(Mir)forC2iH27FNe504 

NMRCCDCl^) 5: 1.44 (s, 9H); 1.86 (m, IH); 2,24 (m, IH); 3.22 (d, IH); 3.31 (t, IH); 
3.52 (m, 2H); 3.84 (dd, IH); 4.04 (t, IH); 4.28 (br, IH); 4.74 (m, 3H); 5.01 (m, IH); 6.58 
(t, IH); 6.87 (dd, IH); 7.18 (dd, IH); 7.73 (d, IH); 7.78 (d, IH). 

15 The intermediates for this compound were prepared as follows: 

3»Fluoro-4■((3j^)■34^butoxyca^bonyl)am^nopyn:o^din-l^vlln^trQben^^ 
3,4-Difluoronitrobenzene (16.03 g, 0.101 M) was dissolved in acetonitrile (300 ml), and 
treated withiV;iV^diisopropylethylauiine (32.63 g, 0.253 M) and (5i?)-3-(/-butoxycarbonyl)- 

20 aminopyrrolidine (20.65 g, 0.111 ]S^. The mixture was stirred and heated to reflux for 18 
hours. Solvent was evaporated, and the residue treated with ethyl acetate (300 ml) and water 
(200 ml). The organic layer was washed with water (150 ml), citric acid solution (10% in 
water, 2 x 150 ml), and dried (magnesium sulfate). Evaporation gave the desired product as a 
yellow solid (32.7 g), of sufficient quality for use without purification. 

25 MS (P SP) : 326 0Vfflr)forC,5H2oFN3O4 

NMR (C PC l3) 5: 1.43 (s, 9H); 1.85 (m, IH); 2.25 (m, IH); 3.44 (dt, IH); 3.65 
(overlapping m,2H); 3.84 (dm, IH); 4.34 (br m, IH); 4.69(br,lH); 6.53 (t,lH); 7.87 (dd,' 
IH); 7.92(dd,lH). 



30 5- Amino-2-f(3;?V3"(Nbutoxycarbonyl)aminopyrrohdin-l-yn^ 

3-Fluoro-4-((5i^)-3-(^butoxycarbonyl)aminopy^:oUdin-l-yl)mtroben^ g, 0.101 M) 
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was dissolved in ethyl acetate (500 ml) treated with palladium catalyst (10% on carbon, 7.5 g) 
and hydrogenated at atmosphmc pressure xmtil the theoretical uptake of gas. After filtration 
through celite and evaporation, the required product was obtained as a red gum of sufficient 
quality for use without purification (29.85 g). MS (BSP) : 296 (MH^ for C,5H22FN302 
5 NMRfCDCl^ ) 8: 1.44 (s,9H); 1.82 (m,lH); 2.27 (m,lH); 3.11 (m,2H); 3.37 (m,2H); 
3.43(br,2H); 4.27 (br m, IH); 4.82(br,lH); 6.38(dd,lH); 6.44(dd,lH); 6.57 (t,lH). 

5-EthQxvcarbonvlamino-2^((3j^)-3 -(^butoxyca^bonyl^aminopvrro^d^^^ 
5-AInino-2-((5i^)-3<^butoxyca^bonyl)aIIlinopyrroUdin-l-yl)fluorobeIl2^ (27.33 g, 0.093 

10 M) was dissolved in dry pyridine (1 50 ml) and cooled under nitrogen with stirring to 0°. 

Ethyl chlorofonnate (1 1.01, 0.102 M) was added dropwise, and the mixture stirred 30 minutes 
at the same temperature. Ice-water (250 ml) was added, and stining continued for 1 hour. 
The resulting precipitate was collected, washed flioroughly with water, and dried, to give the 
desired product of sufficient quality for use without purification (33.6 g). 

15 MS (ESP) : 368 (MlT) for Ci3H2,FN304 

NM R(PMSO <a 5: 1.21 (t,3H); 1.36 (s,9H); 1.90 (m,lH); 2,05 (m, IH); 3.04 (m,lH); 
3.20 (m, IH); 3.32 (m, IH); 3.40 (m, IH); 4.02 (br, IH); 4.05 (q, 2H); 6.62 (t, IH); 7.02 
(d, IH); 7.08 (d, IH); 7.22 (d, IH); 9.38 (br, IH). 

20 (J;;) -3- ( 3^ Huo ^Q^4^((3ffl^3-(^bwtQXycarbony))amm 

oxazolidin-2-one 

5-Ethoxycarbonylamino-2-((5/^)-3-(^butoxycarbonyl)aminopyrroUdin-l-yl)fluo^obenzene 
(33.6 g, 0.092 M) was dissolved in dry tetrahydrofiiran (300 ml) under nitrogen, cooled to 
-70°, and treated dropwise over 30 minutes with a solution of lithitmi r-butoxide (IM in 

25 tetrahydrofijran, 100.7 ml), keeping the tanperature below -65®. After stirring for 5 minutes, 
(jR)-glycidylbutyrate (14.52 g, 0.101 M) was added, and stirring continued at -65** for 1 hour, 
before allowing the temperature to rise to ambient over 16 hours. The mixture was treated 
with methanol (50 ml), stirred at ambient temperature for 1 hour, and the precipitate collected 
and washed well with tetrahydrofiiran to give the desired product (21.8 g). 

30 MS rSSPV . 396(MH^forC,9H2eFN305 

NMRfDMSO-d^ ^ 5: 1.36 (s,9H); 1.80 (m,lH); 2.07 (m,lH); 3.09 (m,lH); 3.26 (t,lH); 
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3.35 (m, IH); 3.49 (m, 2H); 3.62 (m, IH); 3.73 (dd, IH); 3.98 (t, IH); 4.04 (m, IH); 4.63 
(m, IH); 5.15 (t, IH); 6.70 (t, IH); 7.09 (dd overlapping br, 2H); 7.39 (dd, IH). 

(5ig)-3--r4 -r(3j?)-3-f^butoxvcarbonvl)aminopwolidm4-vlV3-fl^^^ 
5 methanesulfonyloxymethy|oxa2olidin-2-one 
(ii?)-3-(4-((ii?)-3-(^butoxycarbonyl)ammopyrro 

hydroxymethyloxazolidin-2-one (3.99 g, 10.1 mM) was suspended in dicMoromefhane (50 
ml), and treated with trietbylamine (1.53 g, 15.2 mM), tiien cooled under nitrogen to 0°. 
Methanesulfonyl chloride (1.39 g, 12.12 mM) was added dropwise, and the mixture stirred 18 
10 hours allowing the temperature to rise to ambient. Precipitated hydrochloride was filtered, the 
filtrate washed with saturated sodium bicarbonate (75 ml) and water (3 x 75 ml), 
concentrated, and purified by chromatogrt5)hy on a 90 g silica Biotage column, eluting with 
dichloromethane. Relevant firactions were combined and evaporated to give desired product 
(1,25 g). 

15 MS (ESP) : 474(MH')forC2oH28FN307S 

>^MR(CDCl3) 5: 1.37 (s,9H); 1.82 (m,lH); 2.17 (m,lH); 3.03 (s,3H); 3.17 (d,lH); 
3.26 (t, IE); 3.48 (m, 2H); 3.82 (dd, IH); 4.03 (t, IH); 4.24 (br, IH); 4.33 (dd, IH); 4.41 
(dd, IH); 4.72 (br, IH); 4,83 (m, IH); 6.57 (t, IH); 6.96 (dd, IH); 7.27 (dd, IH). 

20 f5igV3-f 4-ff3igV3-frbutoxvcarbonvnaminopvrrolidin>-l^^^^^ 
oxazolidin-2-one 

(5i^)-3-(4-((5i^)-3-(^butoxyca^bonyl)aminopyr^olidin-l-yl)-3-fluorophenyl)-5-methane- 
sulfonyloxymethyloxazoIidin-2-one (1 ,25 g, 2.64 mM) was dissolved in iVyV-dimethyl- 
fonnamide (20 ml), treated with sodium azide (275 mg, 4.23 mM), and heated with stirring at 

25 50"^ for 5 hours. After cooling the mixture was diluted with water (100 ml), and extracted into 
ethyl acetate (3 x 75 ml). The combined organics were dried (magnesium sulfate), and 
evaporated to give a yellow solid, whichl4:32 was recrystallised from isopropanol to give the 
required product (715 mg). 
MS nSSP) : 421 (MIT) for Ci9H25FN,04 

30 ]N[MR(CDCy 5: 1.37 (s,9H); 1.82 (m,lH); 2.17 (m,lH); 3.17 (d,lH); 3.25 (t, IH); 
3.51 (dd overlapping m, 3H); 3.61 (dd, IH); 3.71 (dd, IH); 3.95 (t, IH); 4.25 (br, IH); 4.78 
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(m, 2H); 6.57 (t, IH); 6.98 (dd, IH); 7.28 (dd, IH). 

Example 1 8: f5gVl-r4 -ff3j;V3-Aminopvrrolidin-l-vn-3-fluorophenvn-5-fl.2.3-triazol.-l- 
vlmethvnoxazolidin-2-one 
5 (5i^>3•<4<(3i^)-3-(^Butoxycarbonyl)aminopym)Udin-l-yl)-3-fluo^oph^ 

l-ylmelhyl)oxazolidin-2-one (532 mg, 1.2 mM), was dissolved in dichloromethane (10 ml), 
and treated with a solution of hydrogen chloride in ethanol (3.8M, 2 ml). After stirring 4 
hours at ambient temperature, the precipitated hydrochloride of the product (230 mg) was 
filtered, and the filtrate diluted with diethyl ether to deposit more product (218 mg), 
10 MS fESPV 347(Mir)forC,sH,9FNA 

NMRfDMSQ-dj ) 6: 2.03 (m, IH); 2.25 (m, IH); 3.25 (dd, IH); 3.41 (m, IH); 3.51 (m, 
2H); 3.82 (overlapping m,2H); 4.17 (t,lH); 4.81 (d,2H); 5.08 (m,lH); 6.74 (t overlapped 
byH^C-lH); 7.05(dd,lH); 7.32(dd,lH); 7.74 (d,lH); 8,15 (d,lH); 8.43 (br, ~2H). 

15 Example 19: (5i?V3-r4-(f3i?V3-Methoxvcarbonylaminopvrrolidin-l-vn-3-flnorophenyn- 
5-fl.2.3-tria2ol-l-ylmetliyl)oxazolidin-2-one 

(5i?)-3-(4-((5i?)-3-Aminopynolidin-l-yl)-3-fluorophenyl)-5-(lA3-triazol-l- 

yhnethyl)oxa2olidin-2-one hydrochloride (200 mg, 0.5 mM) in dichloromethane (20 ml) was 

cooled to 0° and treated with 5% sodium bicarbonate solution (5 ml). The resulting 
20 suspension was stirred vigorously, methyl chloroformate (245 mg, 2.6 ml^ added, and 

stirring continued for 3 hours at ambient temperature. The organic layer was separated, 

washed with 2% sodium dihydrogen phosphate (2 x 10 ml), brine (10 ml), and dried 

(magnesium sulfate), to give the desired product (143 mg). 

M^XESE): 405 (MHO for CigH^jFNA 
25 NMRfDMSQ-d^^ 5: 1.82 (m,lH); 2.11 (m,lH); 3.13 (m,lH); 3,27(dd,lH); 3.37 (dd, 

IH); 3.53 (s overlapping m, 4H); 3.81 (dd, IH); 4.09 (m, IH); 4.15 (t, IH); 4.80 (d, 2H); 

5.08 (m, IH); 6.69 (t, IH); 7.01 (dd, IH); 7.28 (dd, IH); 7.42 (br, IH); 7.75 (d, IH); 8.13 

(d, IH). . 
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Example 20; (5J?V3-f4-ff3RV3-(f4SV2,2-dlmethvM.^^^^ 

carbonYlaromo)pvrrolidin-l-vlV3-flnorophenylV5-a>2^^ 

2-one 

(5J?)-3-(4<(5i?)-3-Aininopyrrolidm4-yl)-3-fluoropheny^^ 
5 oxazolidin-2-one hydrochloride (400 mg, 1 .05 mM) was suspended in tetrahydrofuran (10 ml) 
and treated with diisopropylethylamine (176 mg, 1.36 mM) and (¥jS)-2,2-dimethyl-l,3"- 
dioxolan-4-ylmethyl 4-mtrophenyl carbonate (429 mg, 1.44 mM) dissolved in 
dichloromethane (5 ml). The mixture was sthred vigorously at ambient temperature for 18 
hours, with the addition of two further portions of diisopropylethylamine (137 mg, 1;06 mM). 

10 Solvent was evaporated, the residue redissolved in ethyl acetate (20 ml), washed with water (3 
X 20 ml), and dried (magnesium sulfate). After removal of the solvent, the residue was 
purified by chromatography on a 10 g silica Mega Bond Elut® column, eluting with a 
gradient increasing in polarity j&om 0 to 5% methanol in dichloromethane. Relevant fractions 
were combined and evaporated to give the desired product (273 mg). 

15 m ( E SP) : 505 (MlT) for C^ll,^,0, 

NMRfDMSQ^d^ ;! 5: 1.25 (s,3H); 1,31 (s,3H); 1.84 (m,lH); 2.10 (m,lH); 3.15 (m,lH); 
3.38 (dd, IH); 3.50 (t, IH); 3.63 (t, IH); 3.81 (dd, IH); 3.91 (m, IH); 3.95-4.25 
(overlapping m,6H); 4.79 (d, 2H); 5.08 (m, IH); 6.69 (t,lH); 7.01 (dd, IH); 7.28 (dd, 
IH); 7.57 (br, IH); 7.75 (d, IH); 8.14 (d, IH). 

20 

The reagent for this compound was prepared as follows: 
(^iy)-2.2-Dttnethyl-13-dioxolan-4-yhnethyl 4-mtrophenyl carbonate 
(^iS)-2,2-Dimethyl-l,3-dioxolan-4-yhnethanol (362 mg, 2.74 mM) was dissolved in pyridine 
(9 ml), stirred at ambient temperature, and treated in portions with 4-nitrophenyl 

25 chloroformate (552 mg, 2.74 mM). After 6 hours, solvent was evaporated, the residue 

redissolved in ethyl acetate (15 ml), washed with water (15 ml), sodium bicarbonate solution 
(15 ml), brine (1 5 ml), and dried (magnesium sulfate). Removal of the solvent .gave the 
product as an oil sufficiently pure for further iise (858 mg). 
MS (ESPV 298 (MH") for C13H15NO7 

30 NMR(PMSQ-d^ 5: 1.28 (s, 3H); 1,34 (s, 3H); 3.74 (dd, IH); 4.05 (t, IH); 4.20 (dd, IH); 
4.25(dd,2H); 7,54 (d,2H); 8.29 (d,2H), 
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Exarople 21 ; f5J?V3-f4-rf5JgV3-ff2SV2 J-Dihvdroirvpr oDvIoxvcarbonvlammotovrrolid^ 

1- vn-3-flunrophfti^yl)- 5-a.2.3-tria2ol-l-vlmethynoxa2olidin-2-one 

(Ji?)-3-(4-((3R)-3-((^5)-2^-Dime%143-dioxolan-4-ylmethoxycaibonylainmo)pyCT^ 
yl)-3-fluorophenyl)-5-(l,2,3-triazol-l-ylmethyl)oxazolidm-2-one (240 mg, 0.48 mM) in 
5 tetrahydrofuran (5 ml) was treated with hydrochloric acid (2M, 2 ml) and stirred at ambient 
temperature for 18 hours. Solid potassium carbonate was added to neutralise, and the mixture 
filtered, and the filtrate ev^orated to dryness. The residue was piuified by chiomatogn^hy 
on a 10 g silica Mega Bond Elut® column, eluting with a gradirait increasing in polarity from 
0 to 10% methanol in dichloromethane. Relevant fractions were combined and evaporated to 
10 give the desired product (170 mg). 

MaXESE): 465(Mir)forQaH2,FNA 

NMR fPMSQ-dj) 8: 1.83 (hextet, IH); 2.10 (hextet, IH); 3.15 (s,lH); 3:17 (s,lH); 3.33 
(t,2H); 3.50 (t,lH); 3.60(dd,lH); 3.80 (dd, IH); 3.84(dd,lH); 3.97(dd,lH); 4.05 (dd, 
IH); 4.09 (d, IH); 4.15 (t, IH); 4.54 (t,lH); 4.73 (d, IH); 4.80 (d,2H); 5.08 (m, IH); 6.69 
15 (t, IH); 7.00 (dd, IH); 7.27 (dd, IH); 7.43 (d, IH); 7.74 (d, IH); 8.13 (d, IH). 

Example 22! (5JgV3-f4-f«^^3-f2-Methoxvetlioifvcar bonvlamiiio^pyrrolldin-l-yn-3- 
fluoropheiiv!VS-fl.2.3-tria2ol-l-ylmethynoTa«>lidfa.2-mie 
(Ji?)-3-(4-((5if)-3-Amuiopyrrolidin-l-yl)-3-fluorophenyl)-5-(l,2,3-triazol-l-yhnethyl)- 
20 oxazolidin-2-one hydrochloride (200 mg, 0.52 mM) was suspended by stirring in 
dichloromethane (10 ml) at 0° and sodium bicarbonate solution (5 ml) added. 

2- Methoxyethyl chloroformate (340 mg, 2.46 mM) was added, and the mixture stirred 4 
hours, allowing the temperature to rise to ambient. The organic layer was separated, washed 
with sodium dihydrogen phosphate (2%, 2x15 ml), water (15 ml) and dried (magnesium 

25 sulfate). Filtration and ev{q)oration gave llie desired product (183 mg). 
MSfBSPV 449 (MH*) for C20H25FNA 

NMR rPMSO-d^ ^ 6: 1.82 (hextet, IH); 2.10 (hextet, IH); 3.13 (m, IH); 3.24 (s, 3H); 3.36 
(t, IH); 3.48 (m, 4H); 3.79 (dd, IH); 4.05 (m, 3H); 4.16 (t, IH); 4.79 (d. 2H); 5.08 (m, 
IH); 6.69 (t, IH); 7.01 (dd, IH); 7.28 (dd, IH); 7.51 (d, IH); 7.74 (d, IH); 8.13 (d, IH). 
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Example 23; r5ffV3-f4-f«^V3-f2-HvdrQxvethnigyr^rbonylamino^^ 
fliiorophenYlV5-a.2J>triazoM-vImethvnoxazQlidiii-2--niie 

The resin bearing the title compound bound via its terminal hydroxy group (200 mg, nominal 
0. 1 1 8 mM) was swelled in dichloromethane (2 ml) for 30 minutes. Excess solvent was ' 
5 drained, and a solution of trifluoroacetic acid (1% in dichloromethane, 1 ml) was added, and 
the mixture agitated at ambient temperature for 2 hours. The reshi was washed repeatedly 
with dichloromethane (5x5 ml), and the combined washings concentrated. The gum so 
obtained was azeotroped with isohexane/dichloromethane (20 ml) to give the desired product 
(40 mg). ^ 
10 MS (ES P ) : 435 (MlT) for Cj9H23FNA 

NMRfDMSO-d^^ 5: 1.85 (hextet, IH); 2.10 (hextet, IH); 3.17 (m, IH); 3.28 (dd, IH); 
3.41 (dd, IH); 3.51 (m, 2H); 3.82 (dd, IH); 3.97 (t, IH); 4.12 (m, IH); 4.17 (t, IH); 4.29 
(m, IH); 4.55 (m, IH); 4.81 (d, 2H); 5.10 (m, IH); 6.69 (t, IH); 7.01 (dd, IH); 7.27 (dd, 
IH); 7.46 (d, IH); 7.75 (d, IH); 8.15 (d, IH); 1 x OH exchanging, not seen. 

15 

The intermediates for this compound were prepared as follows: 
A polystyrene resin derivatised with 2-hydroxyethoxy-2'-chlorotrityl fimctionaUty 
(Novabiochem, 0.59 mM/g, 250 mg, 0.148 mM) was swelled in base-washed dichloro- 
methane (3 ml) for 30 minutes, then excess dichloromethane drained. A solution of 4- 
20 nitrophenyl chloroformate (149 mg, 0.738 mM) and pyridine (175 mg, 2.22 mM) in base- 
washed dichloromethane was added, and the mixture shaken gently for 18 hours at ambient 
temperature. Solvent was then drained, and the resin washed with several portions of 
dichloromethane, then diethyl ether and dried in a desiccator, 
ffi: 1768; 1596; 1264 cm-\ 

25 

The above resin (200 mg, nominally 0.1 18 mM) was swelled in iV;Ar-dimethylacetamide (3 
ml) for 30 minutes, solvent drained, and a pre-mixed solution of (5iJ)"3-(4-((5i?)-3- 
aminopyrroUdin-l-yl)-3-fluorophenyl)-5-(l,2,3-triazol-l-yhnethyl)oxazoUd^^ 
hydrochloride (226 mg, 0.59 mM) and diisopropylethylamine (228 mg, 1.77 mM) in 
30 JV;iV^-dimethylacetamide (3 ml) added. The mixture was shaken gently for 4 hours at ambient 
temperature. Solvent was then drained, and the resin washed with J^,iV-dimethylacetamide (3 
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X 4 ml), fhea dichloiomefhane (3x4 ml), and dried in a desiccator, 
ffi.: 3409; 1758; 1725 compoimd-'. 

Example 24; f5/?V3-f4-((3.Sl-3-ff-Bntoxvcarhonvn aminopvrrolidm-l-vlV3-flnorn- 
5 phenvn-5-fl.2.3-triazol-l-ylmethvnoxazoMdln-2-one 

(5i?)-3-(4-((5iS)0-(^ButoxycaAonyl)aminopym)Udin-l-yl)-3-fluoTophenyl)-5-a^ 
oxazolidin-2-one (3.2 g, 7.61 mM) was reacted by essentially flie technique of Example 17 
and purified by chromatography on a 60 g silica Biotage column, eluting with a gradient 
increasing in polarity from 0 to 7% methanol in dichloromethane. Relevant fractions were 
10 combined and evaporated to give the desired product (1 .66 g). 
M&XES2): 447 (MIT) for Qjilj^A 

MMRCDMSQ-dfil 5: 1.39 (s,9H); 1.84 (m,lH); 2.10 (m,lH); 3.12 (m,lH); 3.27 (t,lH); 
3.38 (m,lH); 3.50 (t,lH); 3.83(dd,lH); 4.06 (m.lH); 4.18 (t,lH); 4.82 (d,2H); 5.11 
(m, IH); 6.71 (t, IH); 7.03 (dd, IH); 7.13 (br, IH); 7. 30 (dd, IH); 7.77 (d, IH); 8.16 (d, 
15 IH). 

The intermediates for this compound wore prepared as follows: 

3-Fluoro-4-rf3iy^-3-ft-hutoxvcarbonv1'>aminopvrro1idin-l-v1>nitroben7£ne 
20 Using essentially the technique for the equivalent intermediate in Example 17, but starting 
from (35)-3-(f-butoxycarbony)laminopyrrolidine (20 g, 0.108 M), gave the desired product as 
a yellow solid (33.5 g), of sufficient quality for use without purification. 
MS rESP) : 326 (MlT) for C,5H2oFN304 

NMRfDMSO-d^ ^ 5: 1.36 (s,9H); 1.87 (m,lH); 2.08 (in, IH); 3.36 (m,lH); 3.54 (m,lH); 
25 3.62 (tm, IH); 3.73 (m, IH); 4.09 (m, IH); 6.72 (t, IH); 7.19 (d, IH); 7.88 (overli9)ping m, 
2H). 

S-Amiao-2-((35)-3-(f-butoxycarbonyl)aminopyrrolidin-l-yl)fluorobenzene 
Using essentially the technique for the equivalent intermediate in Example 17, but starting 
30 from 3-fluoro-4-((3iS)-3-(^but»xycaibonyl)aminopyrrolidin-l-yl)nitrobenzene (33.5 g, 0.103 
M), gave tiie desired product as an oil of su£Gcient quality for use witibout purification (~30 
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g). 

MS (ESP): 296 (MlT) for 

NMR(DM$0-d^ 6: 135 (s, 9H); 1.71 (m, IH); 2.06 (m, IH); 2.87 (dd, IH); 3.05 (m, 
IH); 3.11 (m,lH); 3.26 (m overlapping HA -IH); 3.97 (m,lH); 4.68 (s,2H); 6.25 (dd, 
5 IH); 6.31 (dd, IH); 6.51 (t, IH); 7.03 (d, IH). 

5^Ethoxvca^bonvlammQ-2-f«,S^-3-f^b^tQyvcarh onvn 

Using essentially the technique for the equivalent intermediate in Example 17, but startmg 
from 5-amino-2-((35)-3-(^butoxycarbonyl)aminopyrroUdm4-yl)fluorobenzene (30.4 g, 0.103 
10 M), gave crude product after precipitation. This was purified by dissolving in toluene (500 
ml), azeotroping until product began to precipitate, then cooling and adding wohexane (500 
ml) to complete precipitation. Filtration gave the desired product (35,3 g). 
MS fESPV 368(MH0forC,8H2^3O4 

NMR(DMS0"4^ 5: 1.21 (t,3H); 1.37 (s,9H); 1.77 (m,lH); 2.06 (m,lH); 3.04 (m,lH); 
15 3.20 (dd, IH); 3.30 (m overlapping HA IH); 3.42 (tm, IH); 4.02 (br, IH); 4.08 (q, 2H); 
6.63 (t, IH); 7.02 (d, IH); 7,08 (br, IH); 7.22 (d, IH); 9.38 (s, IH). 

ai^V3^(3-Fluoro^4-ff53^■3-(^b^toxvca^bonvnaminopvrro 
oxazolidin-2-one 

20 5-Ethoxyca^bonyla3nino-2-((5lS)-3-(^butoxycaIbonyl)aminopyi^ 

(35.2 g, 0.096 M) was dissolved in dry tetrahydrofuran (400 ml) under nitrogen, cooled to 
-70"^, and treated dropwise over 20 minutes with a solution of Uthium r-butoxide, prepared 
from /-butanol (9.3 g, 123 mM) in dry tetrahydroftiran (70 ml) and n-butyl Uthium (66 ml, 
1.6M in hexane). After stirring for 20 minutes, (i?)-glycidylbutyrate (15.2 g, 0.102 M) in 

25 tetrahydroftiran (20 ml) was added over 10 minutes, and the temperature allowed to rise to 
ambient over 16 hours. The mixture was treated with methanol (10 ml), stirred at ambient 
tCTiperature for 10 minutes, then treated with a mixture of 5% aqueous sodium bicarbonate 
(250 ml) and ethyl acetate (500 ml). The precipitate was collected and washed weU with ethyl 
acetate and water to give the desired product (19.5 g). The filtrate was separated into an 

30 organic layer, which was dried (magnesium sulfate) and ev^orated. The residue was 

refluxed briefly with ethyl acetate (100 ml), cooled, and filtered to give fiirther product (16.6 
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g) 

JiiaXESE): 396 (MB*) for Cis^^sFNaOj 

miR(pMSO-d^ 8: 1.37 (s, 9H); 1.79 (m, IH); 2.07 (m, IH); 3.08 (m, IH); 3.24 (m 
overlapping HzO.-lH); 3.36 (m,lH); 3.48(tm,lH); 3.53 (d, IH); 3.63 (d, IH); 3.74 (dd, 
5 IH); 3.99 (t. IH); 4.04 (m, IH); 4.63 (m, IH); 5.15 (s, IH); 6.71 (t, IH); 7.08 (dd over- 
lapping br, 2H); 7.39 (dd, IH). 

f5j^V3-(4-ff3■S^-3-f^Butoxvcarbonvnaminopyrrolid^n-^-y^)-3-fluorophenyl) 
sulfonyloxytnethyloxazolidin-2-one 

10 (5i^)-3-(4-((55)-3-(^Butoxycarbonyl)aminopyrrolidin-l-yl)-3-fluorophenyl)-5-hydroxy- 
methyloxa2X)lidin-2-one (3.04 g, 7.7 mM) was suspended in a mixture of dichloromefhane (25 
ml) aad pyridine (20 ml), cooled under nitrogen to 0°, and treated with triethylamine (1.15 g, 
11.4 m^^. Methanesulfonyl chloride (1.04 g, 9.1 mM) in dichloromethane (5 ml) was added 
dropwise, and the mixture stirred 45 minutes at the same temperature. The mixture was 

1 5 concentrated to dryness, and the residue dissolved in ethyl acetate (70 ml), then washed with 
5% sodium bicarbonate (70 ml), water (2 x 70 ml), brine (70 ml), and dried (magnesium 
sulfate). After evaporation and azeotroping with toluene (20 ml), product of sufficient quality 
was obtained for use without fiirther purification (3.64 g). 
MS mSPV 474 (MH*) for CAFN^OtS 

20 miBjQQMSCby 5: 1.37 (s,9H); 1.81 (m, IH); 2.08 (m,lH); 3.11 (m,lH); 3.26 (s,3H); 
3.28 (m, IH); 3.38 (m, IH); 3.49 (tm, IH); 3.76 (dd, IH); 4.05 (m, IH); 4.11 (t, IH); 4.43 
(dd,lH); 4.50(dd,lH); 4.96 (m,lH); 6.72 (t,lH); 7.10(dd, lH); 7.16 (d,lH); 7.49 (dd, 
IH). 

25 (5/^V3-f4-ff35:V3-f^Butoxvcarbonvnaminopvr^ol^di n-l-vlV3-fluQtophenyl)-S-azidomefe^^ 
oxazolidin-2-one 

(5J^)-3-(4-((3■S)-3-(^Butoxyca^bonyl)anlinopyr^olidin-l-yI)-3-fluo^ophenyl)-5-methane- 
sulfonyloxymethyloxazolidin-2-one (3.6 g, 7.61 mM) was dissolved in //,A/"-dimethyl- 
formamide (40 ml), treated with sodium azide (0.99 g, 15.2 mM), and heated with stirring at 
30 80" for 3.5 hours. After cooling the mixture was diluted with water (400 ml), and extracted 
into ethyl acetate (400 ml). Ilie combined organics were washed with water (2 x 400 ml) and 
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brine (200 ml), dried (magnesium sulfate), and evaporated to give the required product (3.2 
g). 

MSJ^: 421 (MIT) for CijHjsFNgO^ 

5 Example 25; f5JgV3-r4-ff5.y^-3-AmmopviTolidin-l-vlV3-nnorophenylVj»-(1.2.3-tria»^^^ - 
vlmethynnxazolidiii-2-one 

(5i^)-3-(4<(55)-3-(^Butoxyca^bonyl)aminopyrroUdin-l-yl)-3-fluorophenyl)-5-(l,2,3^^ 
l-yhnethyl)oxazolidin-2-one (1.55 g, 3.47 mM), was dissolved in dichloromethane (8 ml), 
and treated with a solution of hydrogen chloride in ethanol (3.8M, 40 ml). After stirring 2 
10 hours at ambient temperature, tiie mixture was evaporated to dryness to give product as a 
hydrochloride of sufficient quality to require no purification (1.64 g). 
MS (E SP ): 347 (MH*) for CjAi-FNA 

mBJmSQ=^ 5: 2.00 (m, IH); 2.25 (m, IH); 3.24 (dd, IH); 3.41 (m, IH); 3.52 (m, - 
2H); 3.82 (overlapping m,2H); 4.17 (t,lH); 4.81 (d,2H); 5.10 (m,lH); 6.78 (t,lH); 7.06 
15 (dd, IH); 7.33 (dd, IH); 7.76 (d, IH); 8.17 (d, IH); 8.36 (br,~2H). 

Example 26; f5gV3-f4-rf?>VU3-Acetamidopyrrolidi n-l-vlV.3-flDnrophenyl^5-n ,2,3- 
triazoI-l-ylmethyl)oxazolidm-2-one 

Using essentially the technique of Bsample 19, but starting fix)m (5ii)-3-(4-((35)-3- 
20 aminopyrrolidin-l-yl)-3-fluorophenyl)-5-(l,2,3-triazol-l-ylmethyl)oxazolidin-2-one 
hydrochloride (250 mg, 0.65 mM), and replacing the methyl chloroformate with acetic 
anhydride gave the desired product (150 mg). 
Ma.(ESE): 405 (MH^ for C.gHjiFNA 

NMRfDMSO-d^ -) 8: 1.87 (s overlapping m, 4H); 2.16 (m, IH); 3.18 (m, IH); 3.33 (dd. 
25 IH); 3.46 (t, IH); 3.56 (tm, IH); 3.88 (dd, IH); 4.24 (t, IH); 4.35 (m, IH); 4.88 (d, 2H); 
5.15 (m,lH); 6.89 (t,lH); 7.08(dd,lH); 7.37(dd,lH); 7.84 (d,lH); 8.19 (d,lH); 8.23 
(4 IH). 
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Example 27; f5ffV.^-f4-ff35V3-MethorycarhonvlamlnopyiTolidin-l-vlW^-flnftrnphAnyru 
5-fl.2.3-triazol-1-vlmethynoxazoHdiii-2-oiie 

Using essentially the technique of Example 19, but starting from (5i?)-3-(4-((35)-3- 
aminopyiTolidin-l-yl)-3-fluoroplienyl)-5-(l,2,3-triazol-l-ylmethyl)oxazolidin-2-one 
S hydrochloride (250 mg, 0.65 mM) gave ^desired product (192 mg). 
M&XE^: 405.(Mir)forC„H2,FN«O4 

NMR (DMSO-d^ ^ 8: 1.82 (m,lH); 2.11 (m,lH); 3.13 (m,lH); 3.31 (m overlapping HjO, 
~2H); 3.51 (s overlapping m, 4H); 3.81 (dd, IH); 4.07 (m, IH); 4.17 (t, IH); 4.80 (d, 2H); 
5.08 (m, IH); 6.71 (t, IH); 7.02 (dd, IH); 7.27 (dd, IH); 7.47 (d, IH); 7.76 (d, IH); 8.15 
10 (d,lH). 

Example 28: (5^V3-f4-fr35!l-3-Methanesulfonaii ridopvrrolidin-l-vn-3-fliiorophenyn-5- 
ri.23-triazol-l-ylmethyl)oxazolidin-2-one 

(5ii)-3-(4-((3S)-3-Aminop)TroUdin-l-yl)-3-fluorophenyl)-5-(l,2,3-triazol-l-yto^ 
15 oxazolidin-2-one hydrochloride (250 mg, 0.65 mM), in dichloromethane (20 ml) was cooled 
to 0° and treated with 5% sodium bicarbonate solution (10 ml). The resulting suspension was 
stirred vigorously, methanesulfonyl chloride (290 mg, 2.5 mM) added, and stirring continued 
for 18 hours at ambient temperature. Dichloromethane (10 ml) was added, the organic layer 
separated, and diluted with isohexane (30 ml). The precipitate was filtered, triturated with 2% 
20 sodium dihydrogen phosplmte, and purified by chromatography on a 2 g silica Mega Bond 
Elut® column, eluting with a gradient increasing in polarity from 0 to 8% methanol in 
dichloromethane. Relevant fractions were combined and evaporated to give the desired 
product (28 mg). 

MSfESPV 425 (MHO for CnHajFNAS 
25 NMRfDMSO-d^ ^ 5: 1.84 (m,lH); 2.18 (m,lH); 2.93 (s,3H); 3.18 (m,lH); 3.34 (m 
overlapping HjO,~2H); 3.54 (t,lH); 3.80(dd,lH); 3.96(dd,lH); 4.15 (t,lH); 4.49 (d, 
2H); 5.08 (m, IH); 6.71 (t, IH); 7.01 (dd, IH); 7.28 (dd, IH); 7.34 (d, IH); 7.74 (d, IH); 
8.13 (d, IH). 
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Example 29: f5J?V-.W4-Tmidazol-l^vl-3-flporophenylV5- fl,2.^^ 
oxazolidiii-2-one 

(5i2)-3-(4-Imidazol-l-yl-3-fluorophenyl)-5-azidomethyloxazoUd^ (755 mg, 1.35 mM) 
was dissolved in dioxane (40 ml), treated with norbomadiene (1.15 g, 12.5 mM) and heated 
5 under reflux for 1 6 hours. After removal of the solvent, the residue was dissolved in the 
ininimum of dicbloromefliane and purified by chromatography on a 20 g silica Mega Bond • 
Elut® column, eluting with a gradient increasing in polarity from 0 to 10% methanol in 
dichloromethane. Relevant iBractions were combined and evaporated to give the desired 
product (660 mg). 
10 MS (ESVY 329(Mir)forCi5H,3FNA 

NMRnPMSO-d^ ^ 5: 3.95 (dd, IH); 4.29 (t,lH); 4.85 (d,2H); 5.16 (m, lH); 7.11 (d, IH); 
7.39 (dd, IH); 7.54 (overlapping m, 2H); 7.66 (d, IH); 7.77 (d, IH); 7.98 (m, IH); 8.18 (d, 
IH). 

(Latennediate oxazoUdinone described in Upjohn WO 96-23788) 

15 

Example 30: f5igV3-f4-Imidazol-l-vl-3-fluorQphenvlV5-fl-pyrazolvn 
2-bne 

Sodium hydride (60% in oil, 32 mg, 0.8 mM) was stirred under nitrogen in 
JViAT-dimethylfonnainide (2 ml), pyrazole (68 mg, 1 mM) added, and stirring continued for 10 

20 minutes. (5i?)-3-(4-Imidazol-l-yl-3-fluorophenyl)-5-methanesulfonyloxymethyloxa^ 

one (142 mg, 0.4 mM) was dissolved in iVi^-dimethylformamide (1 ml), added to the above, 
and the mixture stirred 18 hours at ambient temperature. After diluting with 5% aqueous 
sodium bicarbonate (30 ml), the mixture was extracted with ethyl acetate (50 ml), the extract 
washed with water (2x 30 ml), brine (25 ml), dried (magnesium sulfate) and evaporated. The 

25 residue was dissolved in the minimum of dichloromethane and purified by chromatography on 
a 10 g silica Mega Bond Elut® column, eluting with a gradient increasing in polarity from 0 
to 15% isopropanol in dichloromethane. Relevant fractions were combined and evaporated, 
then dissolved in dichloromethane (5 ml) and stirred for 18 hours with PS-Isocyanate resin 
(Argonaut Technologies, 500 mg) to remove ring opened impurities. Filtration and 

30 evaporation gave the desired product (34 mg). 
Mg(ESP) : 328 (MH^ for C.^^FNsO^ 
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NMRa>MS0-4fi) 6: 3.89(dd,lH); 4.17 (t, lH); 4.46 (d,2H); 5.04 (m,lH); 6.21 (t, IH); 
7.08 (m, IH); 7.32 (dd, IH); 7.39 (d, IH); 7.50 (m, IH); 7.58 (t, IH); 7.60 (dd, IH); 7.72 
(d, IH); 8.00 (m, IH). 
(Intermediate described in WO 96-23788) 

5 

Example31; f5JgV3-f4-Imidazol-l-vl-3-fliioroph envlV5-tetrazol-l-vlinethyloxa2olidiii-2- 
oneandf5Jgl-3-f4-Tmidazol-l-vl-3-flnorophen yn-5-tetrazol-2-vlmethvloxazo1idiii-2-nne 

(JJ?)-3-(4-Imida2»l-l-yl-3-fluorophenyl)-5-meAanesulfonyloxymethyloxaTO 

mg, 0.7 mM) was dissolved in iV^-dimethylformamide (2 ml), treated with li?-tetrazole (123 

10 mg, 1 .75 mM) and potassium carbonate (241 mg, 1.75 mM), and heated at 95" for 3 hours. 
After cooling, the mixture was diluted with water (30 ml), extracted with ethyl acetate (50 
ml), the extract washed with water (2x 30 ml), brine (25 ml), dried (magnesium sulfate) and 
evaporated. The residue was dissolved in the minimum of dichloromethane. and purified by 
chromatography on a 10 g silica Mega Bond Elut® column, eluting with a gradient increasing 

15 in polarity firom 0 to 10% isopropanol in dichloromethane, then 0 to 20% methanol in 

dichloromethane. Relevant fractions were combined and ev£^orated, the first eluting product 
being the 2-isomer (80 mg). 
MS(ESPV 330 (MEt) for C.^i^FNA 

'NMR(PMSQ-dj[ 5: 3.96(dd,lH); 4.34 (t,lH); 5.26 (overlapping m, 3H); 7.12 (m,lH); 
20 7.40 (dd, IH); 7.55 (d, IH); 7.66 (t overlapping dd, 2H); 8.00 (m, IH); 9.05 (s, IH). 
The second eluting product was the 1 -isomer (51 mg). 
MSiES£): 330(MH*)forC,4H,2FNA 

NMRrPMSQ-d^ 5: 3.98(dd,lH); 4.31 (t, IH); 4.95 (m,2H); 5.21 (m,lH); 7.12 (m, 
IH); 7.43 (dd, IH); 7.55 (d, IH); 7.67 (t overlapping dd, 2H); 8.01 (m, IH); 9.49 (s, IH). 
25 Int^ediate described m WO 96-23788. 

Example 32 : r5Jg V3-f4-f 4-Hvdroxymethylimidazo1-l -yn-3-fluorophenvlV5-tetrazol-] - 
ylmethvloxazolidin-2-oneandf5ig)-3-(4-f4-HydroYymethylimida2ol-l-yl)-3- 
fluorophenvn-5-tetrazol-2-vImethyloTazolidin-2-oiie 
30 (5i?)-3-(4-(4-f-ButyldimethylsilyloxymethylimidazoH-yl)-3-fluorophenyl)-5-hydroxy- 
methyloxazolidin-2-one (421 mg, 1 mM), 1/f-tetrazole (105 mg, 1.5 mM), andtriphenyl- 
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phosphine (393 mg, 1 .5 mM) were dissolved by stirring in dry tetrahydrofiiran (5 ml) under 
nitrogen in an ice-bath. Diisopropylazodicarboxylate (303 mg, 1.5 noM) was added dropwise, 
and the mixture stirred 2 hours, allowing the temperature to rise to ambient. The mixture was 
cooled to 0®, treated with trifluoroacetic acid (5 ml), and stirred 30 minutes at ambient 
5 temperature. The mixture was diluted with ethyl acetate (100 ml), and extracted with aqueous 
hydrochloric acid (IM, 100 ml). The acid extract was washed with ethyl acetate (100 ml), 
then made basic with concentrated aqueous ammonia, and reextracted with dichloromethane. 
After drying (magnesium sulfate), the residue was purified by chromatography on a 10 g silica 
Mega Bond Elut® column, eluting with a gradient increasing in polarity &om 0 to 10% 
10 methanol in dichlorometiiane. Relevant fractions were combined to give the less polar 
tetra2ol-2-'yl isomer (105 mg), 
mjCESE): 360 (MET) for Ci5H,4FNA 

NMRfDMSO-d^^ 8: 3.96 (dd, IH); 4.32 (t, IH); 439 (d, 2H); 4.96 (t, IH); 5.16 (dd, IH); 
5.25 (dd, IH); 5.31 (m, IH); 7.32 (d, IH); 7.38 (dd, IH); 7.63 (t, IH); 7.66 (dd, IH); 7.90 
15 (d, IH); 9.02 (s, IH). 

The aqueous ammonia liquors were cooled to 4° overnight, to precipitate crystals of the more 

polar tetrazol-l-yl isomer (6 mg). 

MS (ESP ) : 360 (MH^ for C^^H.aFNA 

The oxazolidinone intermediate is described in WO 97-3 1917. 

20 

Example 33; f5JgV3-f4-r2-Methvlimidazol4-vlV3-flnorophenvlV5-tetrazol-l-^^^ 
methyloxazolidin-2-one and (5gV3-f4-f2-MethylimidazoM-yn-3-fluorophenyi;>-5- 
tetrazol-2"ylmethyloxazolidin-2-one 

Essentially the technique of Example 17 was used, but starting from (5iJ)-3-(4-(2- 
25 methylimidazol-l-yl)-3-fluorophenyl)-5-hydroxymethyloxazolidin-2-one (582 mg, 2 mM). 
Cmde material from the acid extract was purified by chromatography on a 20 g silica Mega 
Bond Elut® column, eluting with a gradient increasing in polarity from 0 to 20% methanol in 
dichloromethane. Relevant firactions of the first eluting product were combined to give the 
less polar tetrazol-2-yl isomer (246 mg), 
30 MS fESPV 344(MH')forC,5Hj4FNA 

MMBJEMSCb^ 5: 2.14 (s,3H); 3.97(dd,lH); 4.34 (t,lH); 5.16(dd,lH); 5.26 (dd. 
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IH); 5.32 (m, IH); 6.91 (d, IH); 7.20 (d, IH); 7.40 (dd, IH); 7.54 (t, IH); 7,66 (dd, IH); 
9.02 (s,lH). 

The second eluting product was the 1-isomer (210 mg). 
MS rSSPV 344(Mir)forC,5H,4FNA 
5 NMR(PMSQ-d^ 5: 2.13 (s, 3H); 3.97 (dd, IH); 4.31 (t, IH); 4.94 (d, 2H); 5.21 (m, IH); 
6.91 (d, IH); 7.20 (d, IH); 7.42 (dd, IH); 7.55 (t, IH); 7.67 (dd, IH); 9.47 (s, IH). 

The intermediates for these compounds were prepared as follows: 

10 3-Fluoro-4-(2-methylimidazol-l"ynnitrobenzene 

2- Methylimidazole (9.02 g, 0.11 M) and N,N-diisopropylethylamine (32.2 g, 0.25 M) were 
dissolved in acetonitrile (160 ml), and 3,4-difluoronitrobenzene (15.9 g, 0.1 M) added. The 
mixture was stirred and heated to reflux under nitrogen for 24 hours. Solvent was evaporated, 
the residue dissolved in ethyl acetate (300 ml), washed with water (150 ml), brine (150 ml), 

15 and dried (magnesium sulfate). The residue was recrystallised from a mixture of ethyl acetate 
(25 ml) and cyclohexane (150 ml) with the addition of charcoal to give the title compound 
(11.5 g),mp 106-107°. 
MSffiSPV 222 (MIT) for C^oH^FNaOi - 

NMRrPMSQ-d^ ^ 6: 2.25 (s, 3H); 7.00 (d, IH); 7.35 (t, IH); 7.87 (t, IH); 8.23 (dd, IH); 
20 8.43 (dd, IH). 

5»AminQ-'2-(2-methylimidazol- 1 -yl)fluorobenzene 

3- Fluoro-4-(2-metliyUmidazol-l-yl)nitrobenzene (40 g, 0. 1 8 1 M) was dissolved iu a mixture 
of methanol (200 ml) and tetrahydrofuran (800 ml), cooled to 0** under nitrogen, and treated 

25 with ammonium formate (57 g, 0.905 M)foUowed by palladiirai on charcoal (10%, 2 g). The 
mixture was stirred at ambient temperature for 18 hours, filtered through celite, celite washed 
with methanol (100 ml), and filtrate evaporated to dryness. The residue was partitioned 
between ethyl acetate (800 ml) and 10% aqueous sodium bicarbonate (250 ml). The organic 
layer was separated, washed with brine (250 ml), dried (magnesium sulfate) and evaporated to 

30 give title compound (34.6 g). 

MaXESE): 192(Mir)forQoHioFN3 

f 
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y[MR(PMSO-dji 8: 2.08 (s, 3H); 5,68 (s, 2H); 6.45 (overlapping m, 2H); 6.84 (d, IH); 
7.03 (overlapping m, 2H). 

5-Bengyloxycarh onylamino-2"(2-methylimidazol-T-vnfluoro^ 
5 5-Amino>2-(2-methylimidazol-l-yl)fluorobenzene (34.25 g, 0.179 M) was dissolved in dry 
dichlorometiiane (600 ml) under nitrogen, and cooled to -5°. Pyridine (17.7 g, 0.224 M) was 
added, followed by benzyl chloroformate (33.7 g, 0.197 M) over 20 minutes. The mixture 
was stirred and the temperature allowed to rise to ambient over 16 hours. Aqueous sodium 
bicarbonate (5%, 250 ml) was added, the organic layer separated, the aqueous layer re- 
10 extracted with dichloromethane (2 x 300 ml), and combined extracts dried (magnesium 

sulfate). After filtration and evaporation, the residue was recrystallised from toluene (400 ml) 

to give title product (54.5 g). 

MS fBSPV 326 (MET) for CigHi^aO^ 

NMR(PMSO-d^ 6: 2.13 (s, 3H); 5.18 (s,2H); 6.89 (s,lH); 7.17 (s, IH); 7.41 
15 (overlapping m,7H); 7.73 (dd, IH); 10.21 (br, IH). 

(5igV3-(3-Fluoro-4-r2-methvlimidazol-lrvnphe nvlV5-hv&^ 

5-Ben2yloxycarbonylamino-2-(2-methylhnida2ol-l-yl)fluorob (54 g, 0.166 M) was 
dissolved in a mixture of dry tetrahydrofuran (600 ml) and 1,3-dimethyl-tetrahydropyrimidin- 

20 2-one (100 ml) under nitrogen, cooled to -70°, and treated with a solution of w-butyllithium 
(1.6M in wohexane, 1 14 ml), over 30 minutes. After stirring for 30 minutes at -70°, a solution 
of (i?)-glycidylbutyrate (26.35 g, 0.183 M) in dry tetrahydrofuran (50 ml) was added over 15 
minutes. Stirring was contmued for 16 hours allowing the temperature to rise to ambient. 
The mixture was treated with aqueous sodium bicarbonate (5%, 500 ml) and ettiyl acetate 

25 (800 ml), the organic layer separated, and the aqueous extracted with further ethyl acetate (3 x 
750 ml). The combined extracts were dried (magnesium sulfate) and evaporated, and the 
resulting oil triturated with diethyl ether. The resulting soUd was recrystallisd from 
isopropanol to give the title compound (21.5 g). 
MS rESPV 292 (MH*-) for ChH,4FN303 

30 I^(PMSO-(y 8: 2.16 (s,3H); 3.56(dt.lH); 3.69(dt,lH); 3.88(dd,lH); 4,15 (t,lH); 
4.74 (m, IH); 5.24 (t, IH); 6.92 (s, IH); 7.20 (s, IH); 7.48 (dd, IH); 7.53 (t, IH); 7.74 
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(dd, IH). 

Example 34: (5JtV3-(4-(4-MethyUmidazol-l>y[V3-fluorophenyl)-5-te^ 
methvlQxazolidin-2-one and f5i?V3-r4-f4-Met hviimidazol-l--vlV3-fluorQphenvlV5- 
S tetrazol-.2-ylmethvloxazolidm-2-one 

Sodium hydride (50% in oil, 108 mg, 2.25 mM) was stirred in JViiST-dimethylformamide (3 ml) 
under nitrogen, and lff*tetrazole (158 mg, 2.25 mM), dissolved in i\r,Ar-dimethylfonnamide (4 
ml) added. After stirring for 10 minutes, (5i?)-3-(4-metIiylimidazoH-yl-3-fluorophenyl)-5- 
methanesulfonyloxymethyloxazolidin-2-one (553 mg, 1.5 mM) was added, the mixture heated 

1 0 to 80® for 4 hours. The mixture was diluted with aqueous sodium bicarbonate (30 ml), 
extracted with ethyl acetate (3 x 20 ml), and the extract washed with water (2 x 20 ml), and 
brine (20 ml). After drying (magnesium sulfate) and evaporation, the residue was purijfied by 
chromatography on a 20 g silica Mega Bond Elut® column, eluting with a gradient increasing 
in polarity from 0 to 20% methanol in dichloromethane. Relevant fractions of tiie first eluting 

1 5 product were combined to give the less polar tetrazol-2-yl isomer (269 mg). 
MS fESPV 344 (MKT) for C^sHi^FNA 

mmjmSQd^ S: 2.15 (s,3H); 3.96(dd,lH); 4,34 (t,lH); 5.17(dd,lH); 5.27 (dd, 
IH); 5.33 (m, IH); 7.21 (d, IH); 7.37 (dd, IH); 7.63 (t, IH); 7.66 (dd, IH); 7.87 (d, IH); 
9.04 (s, IH). 

20 The second eluting product was the 1-isomer (166 mg). 
MS rBSPV 344 (MIT) for CisHj^FN^Oi 

NMRfDMSO-d, ^ 6: 2.16 (s, 3H); 3.97 (dd, IH); 4.31 (t, IH); 4.96 (d, 2H); 5.21 (m, IH); 
7.21 (d, IH); 7.39 (dd, IH); 7.62 (t, IH); 7.66 (dd, IH); 7,87 (dd, IH); 9.48 (s, IH). 

25 The intermediates for these compounds were prepared as follows: 

3- Fluoro-4-(4-methylimidazoM-ynni trobenzene 

4- Methylimidazole (45.1 g, 0.55 M) andiV',iV'-diisopropylethylamine (161 g, 1.25 M) were 
dissolved in acetonitrile (800 ml), and 3,4-difluoronitrobenzene (79,5 g, 0.5 M) added. The 

30 mixture was stirred and heated to reflux under tutrogen for 24 hours. Solvent was evaporated, 
the residue dissolved in ethyl acetate (800 ml), washed with water (400 ml), brine (200 ml). 
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and dried (magnesium sulfate). The residue was dissolved in toluene (250 ml), treated with 
charcoal, filtered, and diluted with hot cyclohexane (75 ml) to crystallise 3-fluoro-4-(4- 
methylimidazoH-yl)mtrobenzene (64,7 g). 
MS fESPV 222 (MH*) for CioHgFNaO^ 
5 miR(PMfSO-d^ 5: 2.18 (s, 3H); 7.29 (s, IH); 7.92 (t, IH); 8.07 (s, IH); 8.18 (dd, IH); 
8.38 (dd, IH). 

5-AminO"2-(4-methylimidazol- 1 -yl)fluorQbenzene 

3-Fluoro-4-(4-methylimidazol-l-yl)nitrobenzene (64.7 g, 0.293 M) was dissolved in a mixture 
10 of methanol (200 ml) and tetrahydrofuran (800 ml), cooled to 0^ under nitrogen, and treated 

with ammonium formate (99.3 g, 1.46 M) followed by palladium on charcoal (10%, 2.5 g). 

The mixture was stirred at ambient temperature for 48 hours, filtered through celite, celite 

washed with methanol (200 ml), and filtrate evaporated to dryness. The residue was 

partitioned between ethyl acetate (800 ml) and 10% aqueous sodium bicarbonate (250 ml). 
15 The organic layer was sisparated, washed with brine (250 ml), dried (magnesium sulfate) and 

evaporated to give title compound (50.6 g). 

MS fESPV 192(Mir)forC:oH,oFN3 

MmXDMSQzd^ 6: 2.12 (s, 3H); 5.60 (br s, 2H); 6.42 (dd, IH); 6.47 (dd, IH); 6.98 (s, 
IH); 7.11 (t,lH); 7.60 (s,lH). 

20 

5-Benzyloxycarbonylamino-2-(4"methvlunida2Ql- 1 -yl)fluorobenzene 
5-Amino-2-(4-methylimidazoH-yl)fluorobenzene (50.6 g, 0.265 M) was dissolved in dry 
dichlpromethane (800 ml) under nitrogen, and cooled to -5°. Pyridine (26.1 g, 0.33 M) was 
added, followed by benzyl chloroformate (49.9 g, 0.292 M) over 30 minutes. The mixture 

25 was stirred and the temperature allowed to rise to ambient over 16 hours. Aqueous sodium* 
bicarbonate (5%, 350 ml) was added, the organic layer separated, and the aqueous layer re- 
extracted with dichloromethane (2 x 200 ml), and combined organics dried (magnesium 
sulfate). After filtration and evaporation, the residue was recrystallised firom toluene (300 ml) 
to give title product (80 g). 

30 MSiESE): 326 (MT) for QgHa^aOz 

NMRCPMSQ-dg) 6: 2.15 (s, 3H); 5.16 (s, 2H); 7.13 (s, IH); 7.31 (dd, IH); 7.41 (m, 5H); 
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7.48 (t, IH); 7.57 (dd, IH); 7.78 (s, IH); 10.15.(br s, IH). 

f5;?V3-f3-Fluoro-4-f4-iTiethv1imiHa 2ol-l-vnphenvlV5-hvdroxvmethvloxa7olidin-^ 
. 5-Benzyloxycarbonylamino-2-(4-me%limidazol-l-yl)fluorobenzene (54 g, 0.166 M) was 
5 dissolved in a mixture of dry tetrahydrofuran (600 ml) and U-dimethyl-tetrahydcopyiimidin- 
2-one (100 ml) under nitrogen, cooled to -70*, and treated with a solution of «-butylIithium 
(1.6M in isrohexane, 1 14 ml), over 30 minutes. After stirring for 30 minutes at -70*, a solution 
of (i?)-glycidylbutyrate (26.35 g, 0.183 M) in dry tetrahydrofuran (50 ml) was added over 15 
minutes. Stirring was continued for 16 hours allowing the temperature to rise to ambient. 
10 The mixture was treated with aqueous sodium bicarbonate (5%, 500 ml) and ethyl acetate 
(800 ml), and undissolved solid was removed and washed well with diethyl ether to give title 
product (16.3 g). 

The aqueous layer was further extracted with ethyl acetate (2 x 750 ml), the combmed extracts 
dried (magnesium sulfate) and eve^jorated, and the residue triturated with diethyl ether. The 

15 resulting solid was recrystallised from ethanol to give more product (10.9 g). 
MS rESPV 292(Mir)forCi4Hi4FN303 

NMR(DMSO-d^ 5: 2.13 (s, 3H); 3.56 (dd, IH); 3.68 (dd, IH); 3.86 (dd, IH); 4.11 (t, 
IH); 4.73 (m, IH); 5.21 (br, IH); 7.18 (s, IH); 7.45 (dd, IH); 7.60 (t, IH); 7.73 (dd, IH); 
7.83 (s, IH). 

20 

(5i?)-3-f3-Fluoro-4-f4--methvlimidazol-l-ynphenvlV 5-^^^ 
2-one 

(5iJ)-3-(3-Fluoro-4-(4-methylimidazol-l-yl)pheayl)-5-hydroxyme&^^ (1 1.8 

g, 40.5 xnM) was stirred in a mixture of pyridine (200 ml) and triethylamine (4.86 g, 48.2 

25 mM) under nitrogen in an ice-bath. Methanesulfonyl chloride (5. 16 g, 45 mM) was added 
dropwise, and the mixture stirred for 2 hours, allowing the temperature to rise to ambient. 
Solvent was evaporated, and the residue stirred vigorously with a mixture of aqueous sodium 
bicarbonate (5%, 200 ml) and wohexane (200 ml). The precipitate was filtered, washed with 
water then wohexane, and dried. The residue was recrystallised from hot acetone (200 ml) by 

30 dilution with isahexane (300 ml) to give the title product (1 1.7 g), mp 151-153°. 
mJm- 369 OVT) for CsH.^aOsS 
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yMR(DMSO-<y 5: 2.16 (s, 3H); 3.27 (s, 3H); 3.88 (dd, IH); 4.24 (t, IH); 4.47 (dd, IH); 
4.54 (dd, IH); 5.04 (m, IH); 7.20 (d, IH); 7.45 (dd, IH); 7.63 (t, IH); 7.73 (dd, IH); 7.85 
(t,lH). 

5 

Example 35: f5igV3-f4-fl-Beiizvl-l,2,5,frtetrahvdrQp yridin-4-vn^ 

(2-oxo-3g-13,4-oxadiazoI-3-ylmethynoxazo lidin-2-^^ 

(5i?)-3-(4.(l-Ben2yl-l,2,5,6-teti^ydrop>Tidm-4.^^^ 

methyloxazolidin-2-one (4,67 g, 11.6 mM), 3/f-l,3,4-oxadiazol-2-one (1 g, 11,6 mM, J, Het. 

10 Chem., 1995, 32, 123), and triphenylphosphine (4.58 g, 17.5 mM) were treated with toluene 
(50 ml) and evaporated to dryness at 50° to remove water traces. The residue was dissolved 
in dry tetrahydrofuran (100 ml) by stirring under nitrogen in an ice-bath. Diisopropylazo- 
dicarboxylate (3.53 g, 17.5 rriM) was added dropwise, and the mixture stirred 2 hours, 
allowing the temperature to rise to ambient. Solvit was evaporated and the residue purified 

15 by chromatography on a 90 g silica Biotage column, eluting with a gradient increasing in 
polarity from 0 to 100% ethyl acetate in dichloromethane. Relevant fractions were combined 
to give the impiure product (6,2 g), contaminated with triphenylphosphine oxide. A portion (2 
g) of this material was apphed in dichloromethane to a 10 g Isolute strong acid SCX column, 
and eluted with a gradient increasing in polarity from 0 to 50% methanol in dichloromefliane 

20 to remove neutral impurities, and finally with a mix* of dichloromethane : methanol : 

concentrated aqueous ammonia 80:16:4. Solvent was evaporated from appropriate fractions, 
the residue taken up in 10% aqueous phosphoric acid, and reprecipitated with ammonia to 
give the title product (275 mg). 
MSJ[ES£): 469 (MH^ for C^^B^F^iifi^ 

25 NMRfDMSO-d^^ 5: 2.29(br,2H); 2.62 (t,2H); 3,03 (m,2H); 3.57 (s,2H); 3.86(dd,lH); 
4.01 (dd, IH); 4.11 (dd, IH); 4.18 (t, IH); 5.00 (m, IH); 5,78 (s, IH); 7.27 (d, 2H); 7.33 
(m, 5H); 8.45 (s, IH). 
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E xaimple36; f5J?V3-(4-fl-Benzvl-1.2.5.6-tetrahvdrnpvridm-4-vlV-3.5-i|iflnorophenvn-S- 

f2-oxo-37y-1.3.4- thiadiazol-3-ylmethyDoxazolidin-2-one 

Essentially the procedure of Example 35 was used, but starting with (5J2)-3-(4-(l-ben2yl- 
1 ,2,5,6-tetrahydropyridin-4-yl)0,5-difluorophenyl)-5-hydroxyniethyloxazoUdin-2-one (800 
5 mg, 2 mM), and 3^f-l,3,4-thiadiazol-2-one (214 mg, 2.2 mM, Helv. Chim. Acta, 1982, 65, 
2606), and stilling flie reaction for 18 hours. After elution &om the SCX column, the gum 
after evaporation was triturated with diethyl eflier to give the desired product (291 mg). 
MSXESP): 485 (MET) for C^^B^Fz^.O.S 

IWfPMSO-d^ 6: 2.29(br,2H); 2.60 (t,2H); 3.03 (m,2H); 3.57 (s,2H); 3.85 (dd, IH); 
10 4.18 (overlapping m, 2H); 4.29 (dd, IH); 5.03 (m, IH); 5.76 (s, IH); 7.26 (d, 2H); 7.32 (m, 
5H); 8.56 (s^ IH). 

Example 37; f55^-3-(4-f3.6-IMhvdro-2g-pvraw-4-ylV3-fliiorophenvn-5-r3-me1hyl-2-oxo- 
23-dihvdroimidazol-l-ylmethynoxazolidin-2-one 

15 A solution of l-methylimidazolidin-2-one (80 mg, 0.82 mM, Heterocycles, 1987, 26, 3153) in 
dimethylsulfoxide (1 ml) was tireated with sodium hydride (55% in oil, 40 mg, 0.92 mM) at 
ambient temperature under nitrogen. After stining for 20 minutes, (5i?)-3-(4-(3,6-dihydro- 
2ff-pyran-4-yl)-3-fluorophenyl)-5-methanesulfonyloxymethyloxazolidin-2-one (300 mg, 
0.81 mM; WO 97-09328) in dimethylsulfoxide (1.5 ml) was added and stining continued for 

20 1 .5 hours. The temperature was then progressively raised to 85°, and heated at tiiis 
temperature for 24 hours. After cooling and dilution with water (50 ml), the mixture was 
extracted with ethyl acetate (3 x 30 ml), and combined extracts washed with brine (20 ml). 
After drying (magnesium sulfate) and evaporation, the residue was purified by chromato- 
graphy on a 10 g silica Mega Bond Elut® column, eluting with a gradient increasing in 

25 polarity fiom 0 to 6% methanol in dichlorometfiane. Relevant fractions were combined to ' 
give the title product (60 mg). 
MiJESE): 374 (MIT) for C^H^oFNjO^ 

NMR fPMSO-dj^ 5: 2.41 (s,2H); 3.08 (s, 3H); 3.76-3.95 (overlapping m, 5H); 4.15 (t, 
IH); 4.20 (m, 2H); 4.92 (m, IH); 6.08 (s, IH); 6.50 (m, 2H); 7.25 (d, IH); 7.40 (m, 2H). 
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Example 38: f5igV-.Vf4-a6-Dihvdro-2g-pvraii-4-ylV3- flnorophenvlV<U3-metliyl-2- 
thioyQ-2.3-dihyiirnimidazol-l-yl methynoxazolidm-2-one 

Essentially the procedure of Example 37 was used, but starting with (5/?)-3-(4-(3,6-dihydro- 
2i/-pyran-4-yl)-3-fluorophenyl)-5-methanesulfonyloxyniethyloxazolidin-2-one(300mg, 
5 0.81 xnM), and l-methylimidazolidia-2-thioiie (100 mg, 0.88 mM) and heating the reaction at 
60® for 1.5 hours. Cbromatognq)hy on two columns gave the desued product (29 mg). 
MSilS^: 390 (MIT) for C^^a^fi^S 

>JMRfDMSO-d^;> 6: 2.42 (br s, 2H); 3.46 (s,3H); 3.80 (t.2H); 4.02(dd,lH); 4.20 
(overl^pingm,3H); 4.27-4.47 (m, 2H); 5.09 (m,lH); 6.09 (br s, IH); 7.17 (m,2H); 7.29 
10 (dd, IE); 7.38 (d, IH); 7.45 (dd, IH). 

Example39; r5^V3-(4-Methvlthiophenvn-5-fl.2.3-triazol-l-vlmethyl)oxazolidm-2-one 
(Ji?)-3-(4-Methylthiophenyl)-5-azidomethyloxazolidin-2-one (1.62 g, 6.14 mM) was 
dissolved in dioxane (30 ml), treated with norbomadiene (2.98 g, 31.5 mM) and heated under 
15 reflux for 6 hours. After removal of the solvent, the residue was dissolved in the mininniT n of 
hot ethyl acetate, filtered, cooled, then diluted with isohexane to precipitate the desired 
product (600 mg). 

MS (CD : 291 (MH*) for C,3Hi4NAS 

]NMRf;270Maz.CDCU 8: 2.46 (s,3H); 3.92(dd,lH); 4.15 (t,lH); 4.79 (m,2H); 5.04 
20 (m, IH); 7.23 (d, 2H); 7.31 (d, ZEI); 7.74 (d, IH); 7.80 (d, IH). 

The starting material is described by WA Gregory et al, J.Med.Chem., 1989, 32, 1673. 

Example 40; (5igV3-f4-Methylsulfo nvlphenylV5-(1^3-triazol-l-vlmethvnoxazolidin-2- 
SM 

25 (5i?)-3-(4-MelJiylthiophenyl)-5-(l,2,3-triazol-l-yhnethyl)oxazolidin-2-one (500 mg, 1.72 
mM) was dissolved in dichloromethane (15 ml), treated with 3-chloroperoxy-benzoic acid 
(50%, 1.24 g, 3.59 mM), and stirred at ambient temperature for 3 hours. After removal of the 
solvent, the residue was triturated with diethyl ether and filtered, to give the desired product 
(350 mg). 

30 MS rcn : 323 (M£t) for C^H^NAS 

MMR r27Q MHz. CDClj + nMsn-<^^^ 8: 2.57 (s, 3H); 3.52 (dd, IH); 3.78 (t, IH); 4.36 (m. 
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2H); 4.67 (m, IH); 7.18 (d, 2H); 7.26 (d, IH); 7.38 (d, 2H); 7.47 (d, IH), 

Example 41 : f5J?V3-r4-f-BntvIphenvn-5-fl.2.3-triazol-l-ylmethvnoxazQlidin-2-nne 
(5i2)-3-(4-/-ButyIphenyI)-5-azidoniethyloxa2oIidin-2-one (400 mg, 1.46 mM) was dissolved 
5 in dioxane (8 ml), treated with norbomadiene (1 .3 g, 14. 1 mM) and heated under reflux for 6 
hours. Ader removal of the solvent, the residue was dissolved ethyl acetate, and purified by 
flash chromatography on silica, eluting with the same solvent. Relevant fiiactions were 
combined to give the desired product (260 mg, mp 140-142"). MS (ET) : 300 (M*) for 
C,«H,oNA 

10 NMRr270MHz.CDCl3 :> 5: 1.26 (s,9H); 3.90 (dd, IH); 4.15 (t,lH); 4.77 (m,2H); 5.03 
(m, IH); 7.30 (d, 2H); 7.36 (d, 2H); 7.72 (d, IH); 7.79 (d, IH). 

(5i?)-3-(4-f-Butylphenyl)-5-azidomethyloxazoUdin-2-one may be prepared by the routes 
described in WA Gregory et al, J.Med.Chem., 1990, 33, 2569. 

15 

Example 42: (5^-3-f4-Methvlsuifonvlphepvn-5-fimida7ol-l -vlmethv[;>nYazolidin-2-one 

(JjS)-3-(4-Methylthiophenyl)-5-(imidazol-l-ylmethyl)oxazolidin-2-one (100 mg, 0.35 mM) 
was dissolved in dichloromethane (5 ml), treated with 3-chloroperoxybenzoic acid (50%, 262 
mg, 0.76 mM), and stirred at ambient temperature for 3 hours. The mixture was washed with 

20 dilute aqueous sodium bicarbonate solution (10 ml), and dried (magnesium sulfate). After 
removal of the solvent, the residue was triturated with diethyl ether plus ethyl acetate and 
filtered, to give the desired product (82 mg). MS (CD : 322 (MH^ for C,4H,5N304S 
NMR <;270 MHz. CDCI^ + DMSO-d^^ 5: 3.10 (s, 3H); 3.87 (dd, IH); 4.25 (t, IH); 4.44 (m, 
2H); 5.05 (m, IH); 6.98 (br s, IH); 7,17 (br s, IH); 7.67 (br s, IH); 7.73 (d, 2H); 7.90 (d, 

25 2H). 

The intermediate for this compound was prepared as follows: 

(5.y>-3-r4-M ethvlthiophenvlV5-<;iTnidazol-l-vhnethvnoxazo1idtn-7-r>Tift 
30 Sodium hydride (80% in oil, 23 mg, 0.77 mM) was stirred under nitrogen in 

i^,iV^limethylfonnamide (5 ml), imidazole (52 mg, 0.77 mM) added, and stining continued 
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for 10 minutes. (J2i)-3-(4-Me%lthiophenyl)-5-meflianesulfonyloxymethyloxazoKdm-2-<^^ 
(200 mg, 0.63 mM) was dissolved in T/^-dimethylfoimaniide (5 ml), added to the above, and 
the mixture stirred 18 liom« at ambient temperature. After diluting with water (30 ml), the 
mixture was extracted with ethyl acetate (30 ml), the extract washed with brine (25 ml), dried 
5 (magnesium sulfate) and ev^orated. The residue was triturated with diethyl ether, and 
filtered to give the desired product (129 mg, mp 129-1 3 1 '). 
J^d^XQ): 290 (MH*) for C^H.sNjO^S 

NMR(270MHz. CPCy 5: 2.48 (s,3H); 3.66 (dd, IH); 4.11 (t, IH); 4.28 (dd, IH); 4.37 
(dd, IH); 4.91 (m, IH); 7.11 (br s, 2H); 7.25 (d, 2H); 7.35 (d, 2H); 7.58 (br s, IH). 

10 

(ii?)-3-(4-Methylthiophenyl)-5-methanesulfonyloxymethyloxazolidin-2-one may be pt^ared 
from the corresponding 5-hydroxymethyl compound (described by WA Gregory et al, 
JMed.Chem., 1989, 32, 1673) by a route analogous to that used for the methanesulfonyl 
intermediate of Example 1. 

15 

Example43: r5igV3-r4-MethvIthioDhenvlV5-fpvrazol-l-vlmethyn oxazolidin-2-nnft 
Sodium hydride (80% in oil, 63 mg, 2.1 mM) was stirred under nitrogen in 
i\r,Ar-dimethylfonnamide (2 ml), (5i?)-3-(4-methylthiophenyl)-5-metiianesulfonyloxymethyl- 
oxazolidin-2-one (630 mg, 2 mM) dissolved in Ar,Ar-dimethylformamide (10 ml) added, 
20 followed by pyrazole (140 mg, 2 mM) dissolved in iV,A^dimethylformamide (2 ml). Stirring 
was continued for 1.5 hours at ambient temperature. After diluting with water (30 ml) and 
stirring for 1 hour, the precipitate was filtered to give the desired product (190 mg, mp 
72-73°). 

MBJm- 289 (MHO for CmH^NsO^S 
25 NMRr270MHz.rDr:i.,;> 5: 2.47 (s, 3H); 3.96-4.10 (m, 2H); 4.50 (d, 2H); 4.99 (m, IH); 
6.29 (m, IH); 7.26 (d, 2H); 7.36 (d, 2H); 7.53 (m, 2H). 

Example 44; f5/?V3-r3.5-Difliioro-4-f3.6-dihvdro-l.l-dioxo-2/7-thiopvran-4-ynphenylV 
5-(L2 J-triazoM-vlmethvnoxazolidin-2-one and f5^V3-(3^S-nifl« oro-4-f3.6-dilivdro-1 .1 - 
30 dioxo-2g-thiopvran-4-vnphenyl)- ^1.2J-triazoU2-vlmethynoxazolidin-2-one 
Sodium hydride (50% in oil, 72 mg, 1.5 mM) was stirred under nitrogen in 
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JV^-dimethylfonnamide (3 ml)i and a solution of 1 ,2,3-triazole (104 mg, 1 .5 mM) in 
iV^-dimethylformamide (4 ml) added, and stirring continued for 10 minutes. (Ji?>3-(3,5- 
Difluoro-4-(2,6-dihydro-14-dioxo-2/^tWopyran-4-yl)phenyl)-5-meth 
oxyaiethyloxazolidin-2-one (437 mg^ 1 mM) was added as solid, and the reaction heated at 
5 75® for 1 .5 hours. The mixture was diluted with aqueous 5% sodium bicarbonate (25 ml), 
extracted into ethyl acetate (2 x 20 ml), washed with water and brine (20 ml of each), dried 
(magnesium sulfate) and evaporated. The residue was purified by chromatography on a 1 0 g 
silica Mega Bond Elut® column, eluting with a gradient increasmg in polarity firom 0 to 100% 
ethyl acetate in dichloromethane. Relevant fractions were combined to give the 2-triazole as 
10 the less polar product (250 mg) and the l-triazole as the more polar product (100 mg). 
2-Triazole: 

MS (ES P): 411(Mir)forCnHieFjN404S 

NMR(DMSQ-d^ ) 8: 2.82 (m,2H); 3.32 (m overlapped by H20,-2H); 3.90 (dd overlapped 
by m, 3H); 4.23 (t, IH); 4.86 (m, 2H); 5.22 (m, IH); 5.74 (t, IH); 7.28 (d, 2H); 7.83 (s, 
15 2H), 

1-Triazole: 

MS fESPV 411 (MHT) for C.yU.^^NfiS 

NMR(DM S Q-<y 5: 2.82 (m, 2H); 3.32 (m overlapped by HjO, -2H); 3.90 (dd overlapped 
by m, 3H); 4.21 (t, IH); 4.82 (m, 2H); 5.16 (m, IH); 5.75 (t, IH); 7.30 (d, 2H); 7.87 (d, 
20 IH); 8.18 (d, IH). 

The intermediates for this compound were prepared as follows: 

4-f4-Aimno-2.6-difluorQ-phenyl)-tetrahydro-thiQpyran-4-ol 

25 3,5-Difluoroaniline (12.9 g, 0.1 M^ in dry tetrahydrofuran (400 ml) was stirred and cooled 
under nitrogen to -78°. w-Butyllithium (1.6M in hexanes, 131 ml, 0.21 M) was run in slowly 
over 15 minutes, maintaining the temperature below -65°. Stirring was continued at the same 
temperature for 30 minutes, then trimethylsilyl chloride (22.8 g, 0.21 M) in tetrahydrofuran 
(100 ml) was added dropwise over 15 minutes. The temperature was then allowed to rise to 

30 ambient, and the mixture stirred overnight After recooUng to -78^ further »-butyllithium 
(1.6M in hexanes, 68.8 ml, 0.1 1 M) was added dropwise below -70**, and stirring continued 
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for 5 hours to form anion. A solution of tetrahydrotfaiopyran-4-one (12.5 g, 0.107 M) in 
tetrahydrofiiran (80 ml) was added dropwise, keeping the temperature below -70°, and the 
temperature allowed to warm to ambient overnight. The mixture was cooled in an ice-bath 
and acidified to pH <1 by slow addition of hydrochloric acid (IM, --500 ml). After stirring 
5 IS minutes, diethyl ether (1 L) was added, and the phases separated. The organic layer was 
washed with hydrochloric acid (IM, 200 ml), and the combined aqueous layers made basic 
with concentrated ammonia solution, then extracted with diethyl ether (600 ml). The retract 
was washed with water (100 ml), brine (100 ml), dried (magnesium sulfate) and evaporated. 
After dissolving the residue in dichloromethane, the desired product was precipitated by the 
10 addition of i^ohexane (17.4 g). 

MSrNregativeBSV 244 (M-ff) for CnH^F^NOS 

NMRfCDCl^^ 5: 2.27 (d,2H); 2.40 (t,4H); 2.65 (t,lH); 3.27 (t,2H); 3.82 (br s, 2H); 
6.17 (d, 2H). 

15 4-(4-Ai]ndno-2,6-4ifluorophenvlV5>6-dihvdro-2/^thiopyran 

4-(4-Amino-2,6--difluoro-phenyl)-tetrahydro-thiopyran-4-ol (16.7 g, 68 mM) was suspended 
in a mixture of concentrated hydrochloric acid (200 ml), water (50 ml) and acetic acid (200 
ml), BHT (50 mg) added, and the whole stirred under nitrogen at 80® for 1 8 hours. Aft^ 
cooling, the ncdxture was made basic by cautious addition of concentrated ammonia, and ice- 

20 water. The naixture was then extracted with diethyl ether (2x300 ml), the extracts wash 
with water (100 ml), brine (200 ml) and dried (magnesimn sulfate). Evaporation gave the 
desired product as a cream solid (15.2 g). 
MS (] B SP) : 244 (MlT) for CnH„F,NS 

NmXCDCia) 5: 2.48 (m,2H); 2.82 (t,2H); 3.30 (m,2H); 3.80 (br s, 2H); 5.87 (s, IH); 
25 6.17 (d,2H). 

4"(4-Benzyloxycarbonylaniino-2,6KUfluorophenyl)-5>6-dihydro-2i7-thiopy^^ 
4-(4-Amino-2,6-difluorophenyl)--5,6-dihydro-2i?-thiopyran (15.0 g, 66 mM) was dissolved in 
dry dichloromethane (250 ml), pyridine (9.45 g, 1 13 mM) added, and the whole stirred under 
30 nitrogen at -20''. Benzyl chloroformate (17.1 g, 100 mM) in dry dichloromethane (25 ml) was 
added dropwise, and the mixture allowed to warm to ambient over 1 8 hours. The mixture was 
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wiashed with hydrochloric acid (IM, 2 x 200 ml), then brine (200 ml) and dried (magnesium 
sulfate). Evaporation to a small volume and dilution with iyohexane gave the desired product 
as a white solid (22.5 g). 
MS fESP) : 362 (MlT) for CipHnFjNO^S 
5 ]NMR(PMSO-d^ 8: 2.38 (m,2H); 2.78 (t,2H); 3.24 (m,2H); 5.15 (s,2H); 5.89 (s,lH); 
7.17 (d, 2H); 7.38 (m, 5H); 10.18 (s, IH). 

f5j?V343.5>-IMfluoro^--f2.6-dihydro-2H4hiop yran-4-y^^ 
2-one 

10 4-(4-Benzyloxycarbonylaiiiino-2,6-difluorophenyl)-5,6-dihydro-2jy-tM^ (22 g, 61 mM) 
was dissolved in dry tetrahydrofuran (235 ml), stirred under nitrogen, and cooled to -78°. n- 
ButylUthium (1 .6M in hexanes, 38.2 ml, 0.61 mM) was run m slowly over 20 minutes, 
maintaining the temperature below -65"^. Stirring was continued at the same temperature for 
10 minutes, then (ii)-glycidyl butyrate (8.8 g, 61 wM) in tetrahydrofuran (15 ml) was added 

1 5 dropwise over 10 minutes, maintaining the temperature below -60°. The temperature was 
then allowed to rise to ambient, and the mixture stirred overnight. Methanol (25 ml) was 
added, and stirring continued for 1 0 minute, before the addition of aqueous sodium 
bicarbonate (5%, 200 ml) and extraction witii ethyl acetate (400 ml). After washing with 
sodium bicarbonate (5%, 100 ml), then brine (100 ml) and drying (magnesium sulfate), the 

20 solution was evaporated, the residue redissolved in dichloromethane, and product precipitated 
with isohexmo. Recrystallisation from isopropanol gave the desired product (16.2 g). 
M S ( ESP ) : 328 (MlT) for C15HJ5F2NO3S 

NMRfDMSQ-d^ ^ 8: 2.39 (m, 2H); 2.80 (t, 2H); 3.27 (m, 2H); 3.53 (m, IH); 3.66 (m, IH); 
3.81 (dd, IH); 4.07 (t, IH); 4.69 (m, IH); 5.21 (t, IH); 5.93 (s, IH); 7.33 (d, 2H). 

25 

f5i?V3-f3,5-Difluoro>4-f2.6>dihvdr6-l.l-dioxQ-2ff4hi 

oxazolidin-2-one 

(5i?)-3<3,5-Difluoro-4-(2,6-dihydro-2//-thiopyran-4-yl)phenyl)-5-hyd^^ 
2-one (6.54 g, 20 mM) was dissolved in dichloromethane (250 ml), and stirred at ambient 
30 temperature. 3-Chloroperoxy-benzoic acid (80%, 10 g, 46 mM) dissolved in dichloromethane 
(90 ml) was added dropwise, and stirring continued for 1 hour. Excess aqueous sodium 
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metabisulfite was added, and stiiimg continued for 10 minutes. Excess dichloromethane 
(~1 .5- L) was added to dissolve all organics, and the organic phase separated. After washing 
with aqueous sodium bicarbonate (200 ml) and drying (magnesium sulfate), the filtrate was 
evaporated to a small volume, and the desked product filtered (6.5 g). 
5 MS fESP) : SeOOVK^forCisHijFjNOsS 

NMRCPMSO-d^ 5: 2.82 (m,2H); 3.34 (m overlapped by H20,2H); 3.52 (m,lH); 3.67 
(m, IH); 3.83 (dd, IH); 3.91 (m, 2H); 4.08 (t, IH); 4.82 (m, IH); 5.22 (t, IH); 5.83 (t, IH); 
7.38 (d,2H). 

10 (Ji?)-3-(3.5-Difluoro-4-r2.6-dihvdro-l.l-dioxo-2/y-thiopvran-4-vnpheny1)-5-met^ 
sulfonvloxvmethvloxazolidin-2-one 

(JJ?)0-(3,5-Difluoro-4-(2,6-dihydro-l,l-dioxo-2ff-thiopyran-4-yl)phenyl)-5-hydroxymetiiyl- 
oxazolidin-2-one (6.1 g, 17 mM) was dissolved in dry tetrahydroforan (400 ml), and stirred 
under nitrogen in an ic6-bEfh. Triefhylamine (2.4 23.7 mM) was added, followed by 

15 dropwise addition of methanesulfonyl chloride (2.33 g, 20.3 mM). After stirring for 2 hours ^ 
at 0°, the mixture was diluted with aqueous sodium bicarbonate (400 ml) and tetrahydrofuran 
evaporated from the mixture. The residue was extracted with dichloromethane (2 x 500 ml), 
the extract dried (magnesium sulfate). After evaporation of the filtrate to a small volume, it 
was diluted with iyohexane to precipitate the desired product filtered (8.0 g). 

20 MaXESE): 438(Mir)forCiA7F2N07Sj 

NMRfDMSQ-dg > 5: 2.82 (m,2H); 3.25 (s,3H); 3.33 (m overlapped by H20,~2H); 3.84 
(dd, IH); 3.93 (m, 2H); 4.19 (t, IH); 4.48 (m, 2H); 5.03 (m, IH); 5.85 (s, IH); 7.38 (d, 
2H). 

25 Example 45; f5^V3-f4-fl>BenzvI-1.2,5,6-tetrahvdropvridto-4-vn-3-^^ 
fl,2,3-triazoH-ylmetliynoxazo Kdin-2-one 

(5J?)-3"(4-(l -Benzyl- 1 ,2,5,6-tetrahydropyridin-4-yl)-3-fluorophenyl)-5-azidomethyl- 
oxazoUdin-2-one (4.55 g, 11.2 mM) and norbomadiene (5.15 g, 56 mM) were dissolved in 
dioxan (50 ml) and heated under reflux for 4 hours. The reaction mixture was evaporated and 
30 the product isolated by MPLC on silica, eluting with 5% methanol in dichloromethane. 

Relevant jSractions w^e combined and evaporated to give flie desired product as a gum which 
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ciystallised on trituration with diethyl ether (2.9 g). 
MBJmB- 434 (MIT) for C24H24FN5O2 

M^iPMSQ-d^ 5: 2.43 (s, 2H); 2.63 (t, 2H); 3.04 (d, 2H); 3.69 (s, 2H); 3.89 (dd, IH); 
4.24 (t, IH); 4.84 (d, 2H); 5.14 (m, IH); 5.98 (s, IH); 7.32 (m. 8H); 7.75 (s, IH); 8.15 (s, 
5 IH). 

The intermediates for this compound were prepared as follows: 



(5i?V3-('4-n-Ben7:v1-1.2.5.6-tetrahvdropvridin-4-vlV3-fluoro phenvlV5-methanesulfQnyl- 
10 oxymethyloxazolidin-2-one 

(Ji?)-3-(4<l-Ben2yl-l,2,5,6-tetrahydropyridin-4-yl)-3-fluorophenyl)-5-hydroxy^ 

oxa2X)lidin-2-one (4.97 g, 13 xnM; WO 97-30995) was reacted by essentially the technique of 

the related intermediate of Exanq>le 1, to give tiie desired product without chromatography 

after trituration with diethyl ether (5.78 g). 
15 M&XESP): 46i (MH*) for QjH^FNAS 

NMR fPMSO-d^ l 6: 2.43 (s, 2H); 2.62 (t, 2H); 3.03 (d, 2H); 3.25 (s, 3H); 3.58 (s, 2H); 

3.84 (dd, IH); 4.18 (t. IH); 4.47 (m, 2H); 5.02 (m, IH); 5.98 (s, IH); 7.32 (m, 8H). 

f5.R)-3-f4-fl-Benzvl-1.2.5.6-tetrahvdropvridin-4-vlV3-fluorophenyn-5-a 7idoniethv1- 
20 oxazolidiTi-2-one 

(5J?)-3-(4-(l-Batizyl-l,2,5,6-tetrahydropyridin-4-yl)-3-fluorophenyl)-5-methanesulfonyl- 
oxymethyloxazolidin-2-one (5.61 g, 12.2 mM) was reacted by essentially the technique of the 
related intemiediate of Example 1, except that dimethylsulfoxide was used as solvent, to give 
the desu:ed product (4.66 g). 
25 MaiESE); 408 (MH*) for CaHjjFNjOa 

mjRCPMSQ-df) 8: 2.45(s,2H); 2.62 (t,2H); 3.05 (d,2H); 3.56 (s,2H); 3.71 (m,3H); 
4.15 (t, IH); 4.88 (m, IH); 5.95 (s, IH); 7.31 (m, 8H). 



/ 
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Pxamplg 46; f5ff>-3-f4-n .2^,»-tetrahvdroDvridin-4-vn-.vfluorophenvn -5-ri.2AtHaTni- 

l-vlmethvl)oxazolidin-2-one 

(5;?)-3-(4<l-Benzyl-l,2,5,6-tetrahydropyridm-4-yl)-3-fluorophenyl)-5-(l,2,3-triazol^ 
ylmethyl)oxazoli<im-2-one (2.75 g, 6.35 mM) andJV;A/'-diisopn)pylethylamine(165 mg, 1.27 
5 mM) in dichloromethane (30 ml) at 0-4° under nitrogen were treated diopwise wifli 1- 
cWoroethyl chloroformate (1 .09 g, 7.62 mM). The solution was stirred for 30 minutes, then 
evaporated. The residue was purified by MPLC on silica, eluting with a gradient &om 0-20% 
acetonitrile in ethyl acetate, to give the intermediate carbamate as a crystalline solid. This was 
heated vmder reflux in meflianol (50 ml) for 20 minutes. Evaporation of the solvent and 
1 0 trituration with ethyl acetate gave the desired product as its hydrochloride salt (1 .94 g). 
MSiESE): 344(MEr)forC„H„FNs02 

NMR(DMSO-d^ 8: 2.63 (s,2H); 3.24 (2d, 2H): 3.72 (d,2H); 3.92 (m.lH); 4.23 (t,lH); 
4.83 (d, 2H); 5.15 (m. IH); 6.03 (s, IH); 7.29 (dd, IH); 7.42 (m, 2H); 7.76 (s, IH); 8.17 (s, 
IH); 9.24 (s, 2H); +1H for HCl salt 

15 

Example47; r5^V3-f4-a-Formvl-1.2.5.6-tetrahydro pyridiii-4-yl)-3-flMorophfciiyn-fU 
fl.23-triazol-l-vlmethynoyazolidin-2-one 

(5i?)-3-(4-(l,2,5,6-Tetrahydropyridin-4-yl)-3-fluorophenyl)-5-(lA3-triazol-l-yhnethyl)- 

oxazolidin-2-one hydrochloride (450 mg, 1.19 mM) and triethylamine (156 mg, 1.56 mM) 
20 were heated under reflux for 48 hours in ethyl formate (20 ml). The reaction mixture was 

diluted with ethyl acetate (30 ml) and washed with water and brine. Drying (sodium sulfate) 

and evaporation gave a gum which crystalUsed on trituration with diethyl ether to give the 

desired product (358 mg). 

M&iESE): 372(Mir)forC,8H,8FNs03 
25 NMR(DMSO-<y 6: 2.38 (br, 2H); 3.59 (m, 2H); 3.91 (dd, IH); 4.06 (dd, 2H); 4.22 (t, 

IH); 4.83 (d, 2H); 5.13 (m, IH); 6.00 (2 x s, IH); 7.23 (dd, IH); 7.38 (m, 2H); 7.75 (s, 

IH); 8.14 (2 X s, IH); 8.17 (s, IH). 
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ExamDle48; f5iRV3-f4-fl-Benzyl-1.2. 5.6-tetrahydropvridm-4-vn-3.5-dinnorophenvn-j>- 
(1.2.3-triazol-l-yImethyl)oxazolidin-2-one 

(5i?>3-(4-(l-Ben2yl-l,2,5,6-tetrahydropyridm-4-yl)-3,5-difluorophenyl)-5-a^^ 
oxazolidin-2-one (850 mg, 2 mM) was reacted by essentially tiie technique of Example 45, to 
5 give the desired product (550 mg). 
MaXESE}: 452 (MlT) for C^^^fi^ 

NMRfDMSO-d^-\ 8: 2.29 (s, 2H); 2.61 (t, 2H); 3.05 (s, 2H); 3.59 (s, 2H); 3.88 (dd, IH); 
4.21 (t, IH); 4.80 (d, 2H); 5.15 (m, IH); 5,78 (s, IH); 7.29 (m, 7H); 7.75 (s, IH); .8.15 (s, 
IH). 

10 

The intermediates for this compound were prepared as follows: 

(Jj;V3-f4-ri-Benzvl-1.2.5.6-tetrahvdTOPvridin-4-vlV3.5-difluorophenylVS-m ethanemlfo^^^ 
oxymethyloxazolidin-2-one 
15 (5i?)-3-(4-(l-Benzyl-l,2,5,6-tetrahydropyridin-4-yl)-3,5-difluorophenyl)-5-hydroxymethyl- 
oxa2olidin-2-one (WO 99-64417; 8.4 g, 21 mM) was reacted by essentially the technique of 
the related intermediate of Example 1, to give the desired product without chromatography 
after trituration with diethyl ether (9.38 g). 

NMRnPMSO-d^VS: 2.30 (s, 2H); 2.62 (t,2H); 3.05 (d,2H); 3.24 (s,3H); 3.58 (s.2H); 
20 3.82 (dd, IH); 4.17 (t, IH); 4.46 (m. 2H); 5.02 (br s, IH); 5.78 (s, IH); 7.30 (m, 7H). 

(5i;V3-r4-ri-Benzvl-1.2.5.6-tetrahvdrQpvridin- 4-yl)-3.5-difluorophenvn-5-azidomethyl- 
oxazolidin-2-one 

(5J?)-3-(4-(l-Benzyl-l,2,5,64etrahydropyridin-4-yl)-3,5-difluorophenyl)-5-methanesulfonyl- 
25 oxymethyloxazolidin-2-one (4.06 g, 8.5 mM) was reacted by essentially the technique of the 
related intemiediate of Example 1, except that dimefhylsulfoxide was used as solvent. After 
work-up, the residue was purified by MPLC on silica, eluting with 50% wohexane in ethyl 
acetate, to give the desired product as a gum which crystallised on trituration with ethyl 
acetate and isohexane (2.84 g). 
30 MS (ESPV 408 (MH*) for CjjHjiFjNsOj 

MMBiDMSQdifi) 5: 2.31 (s, 2H); 2.62 (t, 2H); 3.05 (d, 2H); 3.60 (s, 2H); 3.75 (m, 3H); 
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4.12 (t, IH); 4.90 (m, IH); 5.88 (s, IH); 7.30 (m, 7H). 

Example 49; (5j?V3-f4-a.2.5.6-tetrahvdropvridin-4- yn-3.5-difliiornDhenvn-5-n .2.;t- 
triazol-l-ylmethynoxazolidm-2-one 
5 (5i?)-3-(4-(l-Benzyl-l^,5,6-tetrahydropyridm-4^yl)-3-fluorophenyl)-5-(l^ 

ylmethyl)oxazolidin-2-one (1.13 g, 2.5 vaM) was reacted by essentially the technique of 
Example 46, to give the desired product as its hydrochloride salt (665 mg). 
MaXESE): 362 (MET) for Cj^.^^NjOj 

>QMR,(DMSO-d^ 5: 2.55 (overlapping DMSO, ~2H); 3.29 (overlapping HjO, ~2H); 3.79 
10 (d,2H); 3.90(dd,lH); 4.23 (t, IH); 4.82 (d.2H); 5.19 (m,lH); 5.90 (s,lH); 7.31 (d,2H); 
7.76 (s,lH); 8.18 (s, IH); 9.25 (s,2H); +1H for HCl salt 

ExampleSO! (5J?V3-f4-fl-FoiTOvl-OA6-tetrahydr opvridiii-4-yn.3.5-difluoropheiivnA 
fl.2J-triazol-1-vlmethvnoyazolidfn-2-one 

15 (5i?)-3-(4-(l,2,5,6-Tetrahydropyridin-4-yl)-3,5-difluorophenyl)-5-(l,2,3-triazol-l-yhnethyl)- 
oxazolidin-2-one hydrochloride (450 mg, 1.13 mM) was reacted by essentially the technique 
of Exan^le 47, to give the desired product (387 mg). 
MS (ESP): 390 (NOT) for CisHitF^NjOj 

NMR fDMSQ-dj^-> 5: 2.33 (2 x s, 2H); 3.60 (m,2H); 3.90(dd,lH); 4.05 (2 x d, 2H); 4.23 
20 (t, IH); 4.82 (d, 2H); 5.18 (m, IH); 5.90 (2 x s, IH); 7.28 (d, 2H); 7.75 (s, IH); 8.13 (2 x s, 
IH); 8.16(2xs, IH). 

ExampIeSl: (5i;V3-r4-fl-r2-Acetoxvacetvn-1.2.5.6-tetrahvdropvridi n-4-vp-3.S-difluorn- 
phenvn-5-n.23-triazo1-l-ylmethynoyazolidin-2-nne 

25 A solution of (5/?)-3-(4-(l,2,5,6-tetrahydropyridin-4-yl)-3,5-difluorophenyl)-5-(l,2,3-triazol- 
l-yhnethyl)oxazolidin-2-one hydrochloride (650 mg, 1.64 mM) in acetone (20 ml) and water 
(10 ml), was treated with sodium bicarbonate (1 .38 g, 16.4 mM) and the mixture cooled to 
0-4°. Acetoxyacetyl chloride (448 mg, 3.28 mM) was added dropwise and the reaction 
mixture stirred at 0-4° for 20 minutes before allowing to warm to ambient temp^ature. After 

30 dilution witii water ttie mixture was extracted well witii ethyl acetate. The organic phase was 
separated, dried (sodium sul&te), solvit ev^orated, and the residue triturated with diethyl 
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eth^ to give fhe desired product (702 mg). 

m (gSP) : 462 (MET) for QiH^.F^NjOj 

NMRfDMSO-d^ ;> 6: 2.09 (s, 3H); 2.36 (2 x s, 2H); 3.60 (m, 2H); 3.89 (dd, IH); 4.09 (br, 
2H); 4.23 (t, lH); 4.83 (m,4H); 5.18 (m,lH); 5.89 (s,lH); 7.29 (d,2H); 7.78 (s,lH); 
5 8.20 (s,lH). 

ExaroPle52: f(5igV3-f4-(l-(2-Hvdroxvacetvn-1.2.5.6-tetrahvdropvridin-4.vn-^.jv. 
diflnorophenylV5-(1.2.3-triazol-l-ylmethvnoxazolidiii-2-one 

(5i?)-3<4-(l-(2-Acetoxyacetyl)-l,2,5,64etrahydropyridin-4-yl)0,5-difluorophenyl)-5-(l,2,3- 
10 triazol-l-ylmethyl)oxazolidin-2-one (430 mg, 0.93 mM) was stirred at ambient temperature 

with saturated methanolic ammonia (10 ml) for 18 hours. The initial suspension gave a 

solution from which the product crystallised. The reaction mixture was diluted with diethyl 

ether and the product filtered off and washed with diethyl ether (337 mg). 

MS (ESPV 420 (MIT) for C,9H.,FjN504 
15 NMR fDMSO-d^ :> 5: 2.32 (2 x s, 2H); 3.54(br, IH); 3.68(br,lH); 3.99(dd, IH); 4.10 (m, 

4H); 4.24 (t,lH); 4.58 (m,lH); 4.82 (d,2H); 5.18 (m,lH); 5.88 (br, IH); 7.28 (d. 2H); • 

7.77 (s, IH); 8.17 (s, IH). 

Example53; (5gV3-r4-a-f(i/^2.2-dimethvl-lJ-dioxolane^arbonvlV1.2.jS.<w 
20 tetrahvdropvridip-4-vn- 3.5-difluorophenvlV5-fl.2.3-triazoU1-ylmethvnoxazolidln-2-one 

A solution of (Ji?)-3-(4-(l,2,5,6-tetrahydropyridin-4-yl)-3,5-difluorophenyl)-5-(l,2,3-triazol- 
l-yhnethyl)oxazolidin-2-one hydrochloride (650 mg, 1.64 mM) in dry dichloromethane (20 
ml) at 0-4°, was treated with pyridine (648 mg, 8.2 mM) followed by dropwise addition of 
(^5)-2,2-dimethyl-l,3-dioxolane-4-carbonyl chloride (430 m& 2.64 mM). The solution was 
25 allowed to warm to ambient tenq)erature and stir fori hour. The.reaction mixture was 
washed with water and brine, dried (sodium sulfate) and evaporated to a gum which 
crystallised readily on trituration with diethyl ether to give the titie compound (788 mg). 
MS (ESPl : 490(MH0forC23H2sFjN5Os 

NMR(DMSO-d a 8: 1,32 (d,6H); 2.34 (2 x s, 2H); 3.87(dd,lH); 4.09 (t,lH); 4.20 (t, 
30 2H); 3.00-4.30 (m,4H); 4.80 (d,2H); 4.90 (m,lH); 5.15 (m,lH); 5.89 (s,lH); 7.25 (d, 
2H); 7.75 (s,lH); 8.17 (s,lH). 
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ExamPle54; f5^V3-(4-fl-(f25f^-2.3-DihvdroxvpropionylV1^.5.6-tetrahvdropvridin-4- 
vr)-3.5-difluoroph envlV5-fl.2.3-triazoI-l-vlmethynoxazolidiii-2-one 

To a stiixed solution of (5J?)-3-(4-(l-(('/5)-2,2-dimethyl-l,3-dioxolane-4-carboiiyl)-l,2,5,6- 
tetrahydropyridin-4-yl)-3,5-difluorophenyl)-5-(1^3-triazol-l-ylme% 
5 mg, 1.43 mM) in tetrahydroforan (25 ml) was added aqueous hydrochloric acid (IM, IS ml) 
and the mixture stirred at ambient temperature for 2 days. Solvit was evq)orated and the 
residue treated with water (10 ml). Aqueous so^um acetate (10%, 10 ml) was added, and the 
precipitate filtered and washed with ethanol and diethyl ether to give the title compound (514 
mg). 

10 MS (ESVY . 450CMH')forC2oHj,FjN50s 

MMBiDMSQidfi) 6: 2.33 (m.2H); 3.51 (m,3H); 3.71(br,2H); 3.90(dd,lH); 4.00-4.40 
(complex, 3H); 4.67 (m, IH); 4.82 (d, 2H); 4.92 (m, IE); 5.15 (m, IH); 5.87 (s, IH); 7.27 
(d,2H); 7.76 (s, IH); 8.17 (s, IH). 

15 Example 55; (5^V3-(4-a-(2-AcetoxvacetvIV1.2.5.6-tetr ahvdropyridin-4-vn-3-flnoro- 
phenyn-5-(1.2.3-triazol-l-ylmethynoxazolidin-2-one 

(Ji?)-3-(4-(l,2,5,6-Tetrahydropyridin-4-yl)-3-fluorophenyl)-5-(l,2,3-triazol-l-ylmethyl)- 
oxazoIidin-2-one hydrochloride (803 mg, 2.11 mM) was reacted by essentially the technique 
of Example 51, to give the desired product (767 mg). 

20 MS fESPV 444(MH^forC2iH22FN505 

NMR(DMSO-da 5: 2.00 (s, 3H); 2.41 (s, 2H); 3.59 (m, 2H); 3.90 (dd, IH); 4.09 (s, 2H); 
4.25 (t, IH); 4.83 (m, 4H); 5.15 (m, IH); 5.98 (s, IH); 7.25 (dd, IH); 7.40 (m, 2H); 7.76 
(s, IH); 8.17 (s, IH). 

25 Example 56; f5^V3-f4-(l-f2-Hvdroxvacetvn-1.2^.6-tetrahvdropvrtdiii-4- yr>.3-fliioro- 
phenyl'>-5-fl.2.3-triazol-l-ylmethynoxazolidin-2-one 

(Ji?)-3-(4-(l-(2-Acetoxyacetyl)-l,2,5,6-tetrahydropyridin-4-yl)-3-fluorophenyl)-5-(l,2,3- 
triazol-l-yhnethyl)oxa2olidin-2-one (443 mg, 1 mM) was reacted by essentially the technique 
of Example 5 1 , to give the desired product (370 mg). 
30 MS (ESP) : 402 (MH^ for C^^S^fi^ 

NMR (PMSQ-dj^ 8: 2.45 (s,2H); 3.60 (m,2H); 3.89(dd,lH); 4.12 (m,4H); 4.25 (t,lH); 
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4.55 (m,lH); 4.82 (d,2H); 5.15 (m,lH); 6.00 (d,lH); 7.25 (dd, IH); 7.40 (m,2H); 7.75 
(s, IH); 8.16 (s, IH). 

Example 57; r5igV3-f4-ri-((4.V^-2.2-dimethvl-13-dioxolaiie-4.carbonyn-1 ,2^S.<i- 
5 tetrahvdropvridin-4-vn-3-fluorophenvn-S-fl.2J-triazol-l-vlmethvnoyazolidiii-2-nne 

(5^)-3-(4-(l,2,5,6-Tetrahydiop)mdin-4-yl>3-fluoK)phenyl>5-(l,2,3-triazol-l-y 
oxazolidin-2-one hydrochloride (651 mg, 1.71 mM) was reacted by essentially the technique 
of Example 53, to give the desired product (697 mg). 
MS rESP:> : 472 (MH*) for C^jHjJFNjOs 
10 NMRrPMSO-d^ 5: 1.31 (m,6H); 2.40 (s,2H); 3.60-4.30 (complex, 8H); 4.83 (d,2H); 
4.90 (m,lH); 5.15 (m,lH); 6.00 (s,lH); 7.15 (dd, IH); 7.40 (m,2H); 7.73 (s, IH); 8.15 
(s, IH). 

Example 58; (5itV3-f4-fl-ff2^-2.3-Dihvdroxypropionvn-l .2.5.fi-tetrahvdropvridiii-4- 
15 vn-3-fluorophenvn-5-ri.2.3-tria7ol-1-ylmethyi;>oxazoIidin-2-nne 

(5i?)-3-(4-(l-((¥5)-2,2-Dimethyl-l,3-dioxolane-4-carbonyl)-l,2,5,6-tetrahydropyridin-4-yl)-3- 

fluorophenyl)-5-(l,2,3-tria2ol-l-ytaiethyl)oxazolidin-2-one (600 mg, 1.27 mM) was reacted 

by essentially the technique of Example 54, to give the desired product (443 mg). 

MS (ESP) : 432 (MH^ for Cj^^sOs 
20 NMRrDMSO-d^ :> 5: 2.40(br,2H); 3.35-3.85 (complex, 4H); 3.90(dd, IH); 4.10 (s,lH); 

4.25 (t, 2H); 4.35 (m, IH); 4.65 (m, IH); 4.82 (d, 2H); 4.93 (m, IH); 5.13 (m, IH); 6.00 

(s, IH); 7.22 (dd, IH); 7.38 (m, 2H); 7.73 (s, IH); 8.15 (s. IH) 

Example 59; r5^V3-f4-fl-Beiizvl-1^.5.6-tetrahvdropvridiii-4-vr>-3.5- diflnorophenvn-5- 
25 flf2f3-triazol-2-ylniethynoxazolidiii-2-one 

(5i?)-3-(4-(l-Benzyl-l,2,5,6-tetrahydropyridin-4-yl)-3,5-difluorophenyl)-5-methanesulfonyl- 
oxymethyloxazolidin-2-one (2.39 g, 5.0 mM) was dissolved in iV,Ar-dimethylformamide (25 
ml), and treated with 1,2,3-triazole (690 mg, 10 mM) and anhydrous potassium carbonate 
(1.38 g, 10 mM), then stirred at 80" for 3 hours. The reaction mixture was diluted with water 
30 and extracted with ethyl acetate. Theorganicphase was washed witii water, brine, dried 
(magnesium sul&te) and ev{q)orated.to a gum, which was purified by MPLC on silica, eluting 
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with a gradient from 10 to 100% ethyl acetate in isohexane. Combination of appropriate 
fractions gave two products as gums which crystallised on trituration with diethyl ether. The 
less polar product was identified as the desired product (1.45 g). 
MS (BgP ): 452 (MFt) for C24H23F2N5O2 
.5 NMR(PMSO^d^ 8: 2.31(s,2H); 2.62 (t,2H); 3.05 (d,2H); 3.59 (s,2H); 3.89(dd,lH); 
4.21 (t, IH); 4.83 (m, 2H); 5.21 (m, IH); 5.78 (s, IH); 7.27 (m, 7H); 7.82 (s, 2H). 
The more polar product (760 mg) was identified as the 1-substituted triazole isomer of 
Example 48. 

10 Example 60: f5i?V3-f4-fl--Benzvl-l,2.5.6-tetrahydropvridm^4-ylV3,5-d^^^ 
(1.2.4-triazol-l-ylmethyl)oxazolidm-2"One 

(5i?>3-(4-(l-Ben2yl-l,2,5,64etrahydropyridin-4-yl)0,5-difluorophenyl)^^ 
oxymethyloxazolidin-2-one (956 mg, 2.0 mM) was dissolved in JV^AT-dimethylformaniide (12 
ml), treated with 1,2,4-triazdle (173 mg, 2.5 mM) and anhydrous potassium carbonate (690 

15 mg, 5.0 wM) and stirred at 80° for 18 hours. The reaction mixture was diluted with water and 
extracted with ethyl acetate. The organic phase was washed with water, brine, dried 
(magnesixmi sulfate) and evaporated to a gum which was purified by MPLC on siUca eluting 
with a gradient from 0 to 20% acetonitrile in ethyl acetate. Evaporation of appropriate 
fractions gave the title compound (719 mg) after trituration with diethyl ether. 

20 MS fESPV 452(MBr)forQ4H23F2N502 

NMR(DMSO -(U 5: 2.30 (s, 2H); 2.61 (s, 2H); 3.05 (d, 2H); 3.69 (s, 2H); 3.80 (dd, IH); 
4.20 (t, IH); 4.60 (m, 2H); 5.09 (m, IH); 5.80 (s, IH); 7.30 (m, 7H); 6.99 (s, IH); 8.56 (s, 
IH). 

25 Example 61: f5^V3.^f4-fl,2.5,frTetrahvdropvridin>4^vlV3.^^^ 
tria2ol-l-vlmeflivnoxazoHdin-2-one 

(5J?)-3-(4<l-Benzyl-l,2,5,6-tetrahydropyridm-4-yl)-3,5Kiifluorophenyl)-5-(l^ 
yhnethyl)oxazolidin-2-one one (631 mg, 1.4 mM) was reacted by essentially the technique of 
Example 46, to give the desired product as its hydrochloride salt (401 mg). 
30 MS (ESPY 362(MH^forC„H,^2N502 

NMRfDMSO-d^^ 6: 2.55 (overtyping DMSO, -'2H); 3.25 (overlapping HA -2H); 3,73 
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es, 2H); 3.9(dd,lH); 4.17 (t.lH); 4.60 (t,2H); 5.10 (m.lH); 5.87 (s,lH); 7.27 (d,2H); 
7.98 (s, IH); 8.55 (s, IH); 9.23 (s, 2H); +1H for HCl salt. 

Example 62; (5R)-3-(4-n -f(4^-2.2-DiinethyM^-dio»ol ane-4-carbonvlV1 .2.j>.fi- 
5 tetrahvdropvridin-4-ylV3.5-dinMorop henylV5-(1.2.4-triazol-l-ylmethynnTazQlidin-^^^ 

(5;?)0-(4-(l,2,5,6-Tetrahydropyridin-4-yl)-3,5-difluorophenyl)-5-(l,2Atri^^ 
oxazolidin-2-one hydrochloride (399 mg, 1 .0 mM) was reacted by essentially the techoique of 
Example 53, except that purijBcation by MPLC on silica eluting with 5% methanol in 
dichloromethane was needed, to give the desired product (288 mg). MS (ESP) : 490 (MH*) 
10 forC23H25F2Ns05 

NMRfDMSO-d^^ 5: 1.32 (d,6H); 2.35 (m,2H); 3.70 (m,2H); 3.90(dd,lH); 3.95-4.30. 
(complex, 5H); 4.60 (m, 2H); 4.88 (m, IH); 5.10 (m, IH); 5.85 (s, IH); 7.25 (d, 2H); 7.98 
(s, IH); 8.55 (s, IH). 

15 Example 63; f5RV3-(4-f l-(r251-2.3-DihvdroxvpropiQnvn-1 .2.5.6-tetra hvdropyridin-4- 
vD-3.5-difluorophenyl)-5-(1.2.4-triazol-l-ylmethyl)oxazolidm-2-one 
(5i?)-3-(4-(l-((^5)-2,2-Dhnethyl-l,3-dioxolane-4-caibonyl)-l,2,5,64etrahydropyridm-4-^^ 
3,5-difluorophenyl)-5-(l A4-triazol-l-yhnethyl)oxazoUdin-2-one (269 mg, 0.55 mM) was 
reacted by essentially the technique of Example 54, to give the desired product (130 mg). 

20 MS fESPV . 450(Mir)forC2oH2iF2N50s 

NMRfDMSQ-4e ^ 6: 2.35 (m, 2H); 3.52 (m, 2H); 3.72 (br, 2H); 3.92 (dd, IH); 4.00-4.45 
(complex, 4H); 4.65 (m,3H); 4.98 (m,lH); 5.15(ni,lH); 5.90 (s,lH); 7.30 (d,2H); 8.00 
(s, IH); 8.55 (s, IH). 

25 Example 64; ( 5gV3-f4-fl-rf2ig)-2-Hydroxy-3-methylthiopropionvn-1.2Afi- 

tetrahvdropvridm-4-vn-3-flnorophenvn-5-fl.2.3-triazol-l-vlmethvnoxa» >lidiii-2-one 

(Ji?)0-(4-(l,2,5,6-Tetrahydropyridm-4-yl-3-fluorophenyl)-5-(l,2,3-triazol-l-yhnethyl)- 
oxazolidin-2-one hydrochloride (400 mg, 1.05 mM), (2i?)-2-hydroxy-3-methylthiopropiomc 
acid (143 mg, 1.05 mM; WO 92-00276), 1-hydroxybenzotriazoIe (184 mg, 1.37 mM) and 
30 iV,JV-diisopropylethylamine (177 mg, 1.37 mM) were dissolved in dichloromethane (10 ml) 
and l-(3-dimethylaminopK)pyl)-3-ethylcarbodiimide hydrochloride (263 mg, 1.37 mM) was 
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added portionwise, and the mixture was stirred overnight Solvent was removed and crude 
product purified by flash chromatography on silica eluting with 2% methanol in 
dichloromethane, to afiford the title compound as a clear oil that readily crystallised (480 mg). 
MS (ESP) : 462 (MET) for C21H24FN5O4S 
5 NMR(pMSQ-dfi) 6: 2.10 (s,3H); 2.43 (m,2H); 2.61 (m. IH); 2.78 (m,lH); 3.65 (m,2H); 
3.90 (m, IH); 4.17 (m, 2H); 4.24 (t, IH); 4.50 (m, IH); 4.84 (d, 2H); 5.15 (m, IH); 5.44 
(dd, IH); 6.03 (s, IH); 7.20-7.45 (m, 3H); 7.77 (s, IH); 8.17 s, IH). 

Example 65; (5^V-3- f4-f l-(r2J?V2-Hvdro)gv-3-methanesulfon vlpropionvr>-1 .2.f^.6- 
10 tetrahvdropvridiii-4-vn -3-flaorophenvn-S-ri.2.3-triazol-l-ylmethvnQxazolidm-2-one 
(5J?)-3-(4<l-((2i2)-2-Hydroxy-3-methylthiopropionyl)4,2,5,6-tetrahydropyridin-4-yl)-3- 
fluoropheayl)-5-(l,2,3-triazol-l-yhnethyl)oxazolidin-2-one (430 mg, 0.93 mM) was stirred m 
dichloromethane (15 ml) at O", and 3-chloroperoxybenzoic acid (70%, 456 mg, 1.87 inM) was 
added portionwise. The solution was stirred at 0° for 1 hour. Dichloromethane (50 ml) was 
15 added and the mixture washed with saturated aqueous sodium bicarbonate (50 ml), dried 
(magnesium sulfate) and evaporated. Crude product was purified by flash chromatogn^hy on 
silica eluting with 4% methanol in dichloromethane to give the tifle compound as a white 
solid (349 mg). 

MiilSE): 494(Nfir)forC2,H24FNs06S 
20 MMRrPMSO-dg^ 5: 2.18-4.23 (m, 8H); 3.03 (s, 3H); 3.92 (m, IH); 4.23 (t, IH); 4.78 (m, 
IH); 4.83 (d, 2H); 5.14 (m, IH); 6.02 (dd, IH); 6.04 (s, IH); 7.20-7.46 (m, 3H); 7.75 (s,' 
IH); 8.17 (s,lH). 

Example66; f55^-3-f4-a-Benzvl-1.2^.6-tetrahvdropvridiii-4-v ^3-flnorQphenyn-5-f2- 
25 oxo-3fl:-l^-oTOzol-3-ylmethvnnirflzolidiii-2-niie 

(5i?)-3-(4-(l-Benzyl-lA5,6-tefrahydropyridin-4-yl)-3-fluorophenyl)-5-hydroxymethyl- 
oxazolidm-2-one (2.92 g, 7.3 mM; WO 97-30995) was stirred in tetrahydroftuan (60 ml), and 
3/?-oxazol-2-one (0.69 g, 8.12 mM) and tributylphosphine (1.77 g, 8.75 mM) were added. 
The mixture was stirred at 0° under nitrogen, and l,r-azodicarbonyldq)ip^dine (2.06 g, 8.18 
30 mM) was added portionwise. The reaction mixture was allowed to warm to ambient 

temperature and stirred overnight. The precipitate was filtered off and solvent removed. The 
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resulting oil was dissolved in dichloromethane (30 ml), stirred at 0'' for 30 minutes, and 
further precipitate removed. The filtrate was purified by MPLC on silica eluting with a 
gradient from 60 to 80% ethyl acetate in wohexane, to give a mixture of starting material and 
product, which was rechromatographed eluting with 3% MeOH in dichloromethane to give 
5 the title compound as a white solid (30 mg). 
MSjCESE): 468 (MH*) for C25H23F2N3O4 

NMRCDMSO -d^ 5: 2.28 (m,2H); 2.62 (t,2H); 3.04 (m,2H); 3.57 (s,2H); 3.78-3.95 (m, 
3H); 4.17 (t, IH); 4.96 (m, IH); 5.78 (s, IH); 7.07 (d, IH) 7.19 (d, IH); 7.21-7.35 (m, 7H). 

10 Example 67: f5^-3-(4-G>6-Dihvdro-2g-pvran-4^vlV3-fluQrophenvlV5-^^^ 
pyridin-l-y lmethyl)oxazolidm-2-one 

2-Hydroxypyridine (108 mg, 1 .14 mM) was added at room temperature, under an atmosphere 
of nitrogen, to a stirred suspension of sodium hydride (60% dispersion in oil, 48 mg, 1.2 mM) 
in iV',7V'-dimethylfonnamide (5 ml). The reaction was stirred for 30 minutes then (5i?)-3-(4- 

1 5 (3,6-dihydro-2i?-pyran-4-yl)-3-fluorophenyl)-5-methanesulfonyloxymethyloxa^^ 

(400 mg, 1.08 mM; WO 97-09328) was added in one portion. The mixture was stirred and 
heated at 60° for 5 hour before quenching in water (20 ml) and extracting with ethyl acetate. 
The extract was washed twice with water and once with saturated brine, dried (magnesium 
sulfate) and evaporated to an orange oil, which was purified by flash chromatography on 

20 silica, eluting with 2.5% methanol in dichloromethane to give the title compound (1 15 mg) as 
a colourless solid. 

MS (ESP) : 371 (MET) for C20H19FN2O4 

NMR(CPCy 8: 2.50 (m, 2H); 3.90 (m, 3H); 4.15 (t, IH); 4.22 (dd, IH); 4.31 (m, 2H); 
4.46 (dd, IH); 5,17 (m, IH); 6.06 (m, IH); 6.25 (t, IH); 6.60 (d, IH); 7.14 (dd, IH); 7.26 
25 (t, IH); 7.30-7.45 (m, 3H). 

Example 68: f5JgV3^f4-r3.6-Dihvdro-2fl:-pvran-4-vlV 3-fluorophenvn-5-f^^ 
pyridaZ"l-yImethyl)oxazolidin-2"One 

Diisopropylazodicarboxylate (248 mg, 1.2 mM) was added at room temperature to (5iJ)-3-(4- 
30 (3,6-dihydro-ZH^pyran-4-yl)-3-fluorophenyl)-5-hydroxymethyloxaTO (300 mg, 

1.02 mM), 2ff-pyrida2in-3-one (118 mg, 1.22 mM) and triphenylphosphine (340 mg, 1.30 
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vaM) in tetrahydrofiiran (8 ml). The reaction was stirred for 30 minutes then solvent 
evaporated and the residue purified by flash chromatography on silica, eluting with a gradient 
from 0 to 10% methanol in ethyl acetate, to give the title compound as a colourless soUd (219 
mg). 

5 M&XESP): 372(Mir)forC,9H,8FN,04 

NMRfCDClj ) 8: 2.50 (m,2H); 3.90 (t,2H); 3.96 (d,lH); 4.12 (t,lH); 4.32 (m.2H); 4.50 
(dd, IH); 4.58 (dd, IH); 5.14 (m, IH); 6.05 (m, IH); 6.96 (dd, IH); 7.17-7.28 (m, 3H); 
7.38 (dd, IH); 7.81 (m, IH). 

10 Example69: flRV3-f4-fl-Benzvl-1.2.5.6-te trahydropyridin-4-vn-3-flnorophenyl>.5- 
ftetrazoM-ylmethynoxazolidin-2 -oneand(5^V3-f4-fl-Beiizvl-l,2.5.6-tetrahvdropvridin- 
4-vn-3-flHorophenvlV-5-(tetrazol-2-vlmethvnoxazolidin-2-one 

Diethylazodicaiboxylate (2.28 g, 13.1 mM) was added, under an atmosphere of nitrogen, to a 
mixture of (5i?)-3-(4-(l-benzyl-l,2,5,6-tetrahydropyridin-4-yl)-3-fluorophenyl)-5- 

15 hydroxymethyloxazolidin-2-one (5.0 g, 13.1 mM; WO 97-30995), li/-tetrazole (0.91 g, 13.0 
mM) and triphenylphosphine (3.43 g, 13.1 mM) m tetrahydrofuran (150 ml), pre-cooled in 
ice/water. The reaction was then allowed to warm to room ten^erature and stirred 1 8 hours. 
Solvent was evaporated and the resulting brown oil dissolved in dichloromethane (80 ml) and 
cooled in iceAvater before filtering. The filtered solution was purified by MPLC on silica, 

20 eluting with ethyl acetate to give the titie compounds; ttie 2-tetrazole isomer is the less polar, 
and elutes first. Each was then individually purified by strong cation ion-exchange 
chromatography (10 g Bond Elut®), eluting with a gradient from 0 to 5% methanol in 
dichloromethane, followed by 3% 880 ammonia in a 9:1 mixture of dichloromethane and 
methanol, to give 2-tetrazole (2.61 g) and 1-tetrazole isomers (0.44 g) as colourless solids. 

25 2-Tetrazole: 

MS^ESD: 435 (MH*) for C^jH^aFNA 

NMRfDMSO-d, ^ 5: 2.42 (m, 2H); 2.60 (t, 2H) , 3.05 (d, 2H) , 3.58 (s, 2H); 3.91 (dd, IH); 
4.30 (t, IH); 5.11-5.31 (m, 3H); 5.97 (m, IH); 7.19-7.44 (m, 8H); 9.01 (s, IH). 
1-Tetrazole: 
30 MSiESE): 435 (MlT) for C^HjsFNA 

NMRrPMSQ-dj^ 8: 2.43 (m,2H); 2.60 (t,2H); 3.04 (d,2H); 3.58 (s,2H); 3.92(dd,lH); 
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4.25 (t, IH); 4.93 (d, 2H); 5.17 (m, IH); 5.97 (m, IH); 7.19-7.44 (m, 8H); 9.48 (s, IH). 

Example 70: (5J?V3-f4-fl.2.5.6-Tetrahvdropyridin -4-vn-3-flnorophenvn-5-ftetrazol-2- 
vlmethvnoxazoTidin-2-one 
5 1-Chloroethyl chloioformate (1. 18 g, 8.3 m^^ was added dropwise, under an atmosphere of 
nitrogen, to a stirred solution of (5jR)-3-(4-(l-benzyl-l,2,5,6-tetrahydropyridin-4-yl)-3-fluOTO- 
phenyl)-5-(tetrazoI-2-ylmethyl)oxazolidm-2-one (2.56 g, 5.90 mM) and 
iyr,iV-diisopropylethylaniine (0.230 mg, 1.77 mM) in dichloromethane (50 ml) with cooling in 
ice/water. The reaction was stirred for 30 minutes at ice temperature, and the brown solution 
10 purified by MPLC on silica, eluting with 75% ethyl acetate in isohexaae. The resulting 
carbamate intermediate was dissolved in methanol (60 ml) and heated at 60** for 30 minutes. 
Ev^oration of tiiie solvent and trituration with diethyl ether gave the title compound (1.76 g) 
as its hydrochloride salt. MS (ESPV 345 (MH*) for C,sH,7FNA 

NMRfDMSO-d^ ^ 5: 2.65 (s, 2H); 3.28 (t, 2H); 3.72 (d, 2H); 3.92 (dd, IH); 4.30 (t, IH); 
15 5.11-5.32 (m,3H); 6.03 (m,lH); 7.28 (m,lH); 7.38-7.50 (m, 2H); 9.05 (s,lH); 9.30 (brs; 
2H). 

Example 71 ! f 5^V3-r4-f 1-f f^^2.2-Dimethyl-1 ,3-dioxolane-4-earbo nvn-1.2r5,6- 
tetrahvdropvridin-4-vn-3-flnoroplienvn-5-(tctrazol-2-vlniethvnnxazol1diii-2-niift 

20 ('/5)-2,2-Dimethyl-l,3-dioxolane-4-carbonyl chloride (350 mg, 2.10 mM) was added 
dropwise to a stirred suspension of (5i?)-3-(4-(l,2,5,6-tetrahydropyridin-4-yl)-3-fluoro- 
phenyl)-5-(tetrazol-2-yknethyl)oxazolidin-2-one hydrochloride (500 mg, 1.31 mM) and 
pyridine (0.52 g, 6.57 niN^ in dichloromethane (20 ml) with ice/water cooling. The reaction 
was allowed to warm to room temperature and stirred 1 hour. The resulting solution was 

25 washed with water and saturated brine, dried (magnesium sulfate) and evq)orated to a small 
volume. Addition of diethyl e&er gave tiie title compound (600 mg) as a yellow solid. 
MSJlSEl: 473 (MHO for C22H25FNA 

NMR rPMSO-d^ ^ 5: 1.30-1.38 (m, 6H); 2.43 (partly obscured by DMSO, 2H); 3.61-3.80 
(m,2H); 3.94 (dd. IH); 4.06-4.33 (m, 5H); 4.90 (m, IH); 5.10-5.31 (m, 3H); 6.01 (m, IH); 
30 7.24 (m, IH); 7.35-7.48 (m, 2H); 9.04 (s, IH). 
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ExamPle72; f5ffV3-r4-^l-f2-Acetoxvacetvn-1.2.5.6-tetrflhvdrnpvridinu t-vn-3-flnnrn. 
phenvr>-5-ftelT qy!n l-2-vImethvnoxa2olidin-2-one 

Acetoxyacetyl choride (0.356 mg, 2.63 mM) was added dropwise to a stirred solution of (5i2)- 
3-(4-(l,2,5,64etrahydropyridin-4-yl)-3-fluorophenyl)-5-(tetrazol-2-ylmethyl)oxa2»U 
5 hydrochloride (500 mg, 1.31 mM) and sodium hydrogen carbonate (1.10 g, 13.1 mM) in a 
mixture of watisr (10 ml) and acetone (20 ml) with ice/wat&c cooling. The reaction was 
allowed to warm to room temperature and stirred 16 hours, then diluted with water (80 ml) - 
and extracted with ethyl acetate (3 x 80 ml). The combined extracts were washed with 
saturated brine, dried (magnesium sulfate) and evaporated to a yellow oil. Trituration with 
10 diethyl ether gave the title compound as a yellow solid (390 mg). 
mJSm- 445 (MIT) for Cj^^mfi, 

NMR(PMS0-4^ 5: 2.10 (s, 3H); 2.42 (partly obscured by DMSO, 2H); 3.51-3.68 (ro, 2H); 
3.94 (dd, IH); 4.09 (m. 2H); 4.29 (t. IH); 4.82 (m, 2H); 5.10-5.30 (m, 3H); 6.00 (m, IH); . 
7.24 (m, IH); 7.35-7.49 (m, 2H); 9.02 (s, IH). 

15 

Example 73: f5^V3-f4-fl-((2y)-2.3-DihvdroxypropionvlVl,2.5.6-tetrahydropyridin~4- 
vn-3-fluorophenvn-5-ftetrazol-2-vlmethvnoxazolidiii-2-onft 

(Ji?)-3-(4-(l-((^5)-2,2-Dimethyl-l,3-dioxolane-4-carbonyl)-l,2,5,6-tetrahydropyridin-4-yl)-3- 

fluorophenyl)-5-(tetrazol-2-yhnethyl)oxazolidin-2-one (550 mg, 1.17 mM) in a mixture of 
20 tetrahydrofuran (25 ml) and aqueous hydrochloric acid (IM, 10 ml) was stirred at room 

temperature for 24 hours, then concentrated by evaporation to a soUd. The solid was filtered, 

washed witii water, followed by a small volume of ethanol, then triturated with diethyl ether 

to give the title compound as a colourless soUd (450 mg). 

MS fESPV 433 CMH*) for CAiFNA 
25 NMRrPMSQ-d^ ^ 5: 2.41 (partly obscured by DMSO, 2H); 3.41-4.42 (m. IIH); 5.11-5.32 

(m, 3H); 6.01 (m, IH); 7.25 (m, IH); 7.35-7.48 (m, 2H); 9.04 (s, IH). 

Example 74: ( 5igV3-f4-ri-(2-Hydroxyacetyn-1.2.5.6-tetrahydropvridiii-4-yl)-3-flnnro- 
Dhenvn-5-ftetrazol-2-vlmetlivnoxaznlidin.2-mit> 

30 (Jii)-3-(4-(l-(2-Acetoxyacetyl)-l,2,5,6-tetrahydropyridin-4-yl>3-fluorophenyl)-5-(tetrazol-2- 
yhnethyl)oxazolidin-2-one (365 mg, 0.82 mM) was treated with a saturated solution of 
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ammonia in methanol (40 ml), warmed slightly to dissolve completely, then stiired at room 
temperature for 20 hours. The solvent was evaporated to give an orange oil which was 
triturated with diethyl ether to give the title compound as a pale yellow solid (211 mg). 
MS (ESP) : 403 (MH*) for C,8H,jFN«04 
5 3SMR (PMS0-dsl 5: 2.45 (partly obscured by DMSO, 2H); 3.50-3.70 (m, 2H); 3.92 (dd, 
IH); 4.03-4.19 (m,4H); 4.30 (t,lH); 4^55-4.65 (m, IH); 5.10-5.31 (m. 3H); 5.95-6.04 (m, 
IH); 7.23 (m, IH); 7.34-7.48 (m, 2H); 9.04 (s, IH). 

Example 75: (5J?V3-f 3.5-Difluoro-4-(3.6-dihvdro-l.l-dioxo-2jy-thiopvran-4-vnphftnyn- 
10 5-ftetrazol-l-vlmethvnoxazolidin-2-one and (5^V3-f3.5-Difl^oro-4-r3.6-dihydro-l.l- 
dioxo-2H-thiopyrall-4-yn phenyn-5 -ftetrazol-2-ylmefliynoxa 7nlidlii-'2-nnft 
(5i?)-3-(3,5-Difluoro-4-(2,6-dihydro-l,l-dioxo-2ff-thiopyran-4-yl)phenyl)-5-methane- 
sulfonyloxymethyloxa2olidin-2-one (437 mg, 1 nM), was treated with IH-tetrazole (105 mg, 
1.5 mM) essentially as in Example 34 except that the mixture was heated to 75° for 2 hours. 
15 Crude product after the ethyl acetate extraction was purified by chromatography on a 10 g 
silica Mega Bond Elut® column, eluting with a gradient increasing in polarity from 0 to 100% 
ethyl acetate in dichloromethane. Relevant fractions of the first eluting product were 
combined to give the less polar tetrazol-2-yl isomer (206 mg). 
MaaSE): 412(Mir)forC,eH,5FjN504S 
20 MMRfDMSO-dg ^ 8: 2.82(m, '2H); 3.32 (m overlapped by HA ~2H); 3.93 (overlapping 
m, 3H); 4.28 (t, IH); 5.15 (d, IH); 5.24 (d, IH); 5.30 (m, IH); 5.75 (br s, IH); 7.31 (d, 
2H); 9.03 (s, IH). 

The second eluting product was the l-isom» (105 mg). 
MSjCESE): 412 (MH^ for C, A5F2N5O4S 
25 NMRfDMSO-dj ^^ 5: 2.81 (m,2H); 3.33 (m overlapped by H20,~2H); 3.92 (overlying 
m,3H); 4.26 (t,lH); 4.93 (d,2H); 5.18 (m,lH); 5.74 (s.lH); 7.31 (d,2H); 9.48 (s,lH). 

Example 76: ( 5J?^-3-r4-f l-Isopropvlsnlfonvl -1.2.5.6-tetrahvdropyridin-4-yn-3-fliioro- 
phenvn-5-(l .2^-triazol-l -ylmcthynoxazolidin-2-nne 
30 (5i?)-3-(4-(l,2,5,6-Tetiahydropyridin-4-yl)-3-fluorophenyl)-5-(lA3-triazol-l-ylmethyl)- 
6xazolidin-2-one hydrochloride (380 mg, 1 mM) was dissolved in water (5 ml), which was 
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then diluted witii acetone (10 ml), and solid sodium bicarbonate (0.84 g, 10 mM) added. The 
mixture was stirred and cooled to O^^C, and isopropylsulfonyl chloride (285 mg, 2 mM) added 
dropwise. After stirring for 5 hours, an equal portion of sulfonyl chloride was added, and 



5 diluted with water (50 ml), and extracted with ethyl acetate (3 x 20 ml). The extracts were 
washed with brine and dried (magnesium sulfate). The residual oil after ev^oration was 
purified by chromatography on a 10 g silica Mega Bond Elut® colunouo, eluting with a 
gradient increasing in polarity from 0 to 5% methanol in dichloromethane. Relevant fractions 
were combined and evaporated to give the desired product (205 mg). 
10 MS fESPV 450 (MIT) for C20H24FN5O4S 

NMRfCDCl^^ 5: 1.37 (d,6H); 2.53(br,2H); 3.22 (heptet, IH); 3.56(td,2H); 3.94 (dd, 
IH); 4.03 (m, 2H); 4.16 (t, IH); 4.78 (d, 2H); 5.06 (m, IH); 5.92 (m, IH); 7.07 (dd, IH); 
7.19(td,lH); 7.29(dd,lH); 7.74 (d,lH); 7.78 (d,lH). 

15 Example 77; (5igV3-r4-fl-Methvlsulfonvl-L2.5.6-tetrahvdrQpvridin-4-vlV3-^^ 
phenylV5-(1.2,3-triazol-l-ylmethyl)oxazolidin-2-one 
(5i2)-3-(4-(l,2,5,6-Tetrahydropyridin-4-yl)-3-fluorophenyl)-5-(l,2,3-tri^ 
oxazolidin-2-one hydrochloride (380 mg,- 1 mM) was suspended in dichloromethane (15 ml), 
4-dimethylaminopyridine (305 mg, 2.5 mM) added, and the mixture stiired vigorously for 15 

20 minutes. After cooling to 0°C under nitrogen, methanesulfonyl chloride (229 mg, 2 mM) was 
added dropwise, and the mixture stirred 18 hours at ambient temperature. Precipitated solid 
was removed, and the organic solution concentrated, then purified by chromatography on a 10 
g silica Mega Bond Elut® column, eluting with a gradient increasing in polarity from 0 to 5% 
methanol in dichloromethane. Relevant fractions were combined and evaporated to give the 

25 desired product (30 mg). MSjQESE): 422 (MKT) for C18H20FN5O4S 



NMR(DM$0-d^ 8: 2.52(br,2H); 2.92 (s,3H); 3.34 (t,2H); 3.84 (m,2H); 3.89(dd,lH); 

4.23 (t, IH); 4.82 (d, 2H); 6.01 (br, IH); 7.23 (dd, IH); 7.36 (t, IH); 7.40 (dd, IH); 7.74 
(d,lH); 8.14 (d, IH). 



stirring continued for 18 hours. Most acetone was removed by evaporation, the residue 




wo 01/81350 



-113- 



PCT/GBOl/01815 



Example 78: f5RV3-f4-fl-Ethvlsiilfoiivl-1 .2.5.fi-tet rahydropyridin-4-vn-3-flBnrophenvn- 
5-(1.2.3-triazol-l-ylmethyl)oxazolidin-2-one 

(Ji?)-3-(4-(l,2,5,6-Tetrahydropyridin-4-yl)-3-fluorophenyl)-5-(l,2,3-triazol4-yl^^ 
oxazolidm-2-one hydrochloride (380 mg, 1 wM) was ), was treated with ethanesulfonyl 
5 chloride essentially as in Bxample 77 to give the desured product (21 mg) after 
chromatography. M&iESE): 436 (MH*)forC,9H22FN504S 

NMRCCPCU 8: 1.39 (t,3H); 2.55(br.2H); 3.02 (q,2H); 3.53 (t,2H); 3.94(dd,lH); 
3.99 (m,2H); 4.16 (t,lH); 4.78 (d,2H); 5.06 (m,lH); 5.92(br, IH); 7.06(dd, IH); 7.19 
(t, IH); 7.29 (dd, IB); 7.74 (d, IH); 7.78 (d, IH). 

10 

Example 79; r5^V3-r4-fl-Trifliioromethvlsulfonvl-1.2.5.6-teti^vdro pvridin-^^ 
flliorophenvl>-5-a.2^-triazol-l-ylmethvnoxazolidiii-2-nne 

(5J?>3-(4-(l,2,5,6-Tetrahydiopyridin-4-yl)-3-fluorophenyl)-5-(l,2,3-triazol4-ylmet^^ 
oxazdlidin-2-one hydrochloride (380 mg, 1 mM) was treated with trifluoromethanesulfonyl 

15 chloride essentially as in Example 76. Crude matmal was purified by chromatography on a 5 
g silica Mega Bond Elut® column, eluting with a gradient increasing in polarity firom 0 to 
10% methanol in dichloromethane. Relevant fractions were combmed and evaporated to give 
the desired product (444 mg).MaXESEi: 476 (MH*) for C,8H,7F4N504S 
mBJmSQzd^ 8: 2.55 (br, 2H); 3.71 (t, 2H); 3.88 (dd, IH); 4.16 (m, 2H); 4.23 (t, IH); 

20 4.81 (d,2H); 5.13 (m, IH); 6.02(br,lH); 7.24(dd,lH); 7.38 (t, IH); 7.42(dd,lH); 7.74 
(d, IH); 8.14 (d,lH). 

ExampleSO! f5igV3-r4-fl-(3-ChloroDropvnsulfQnvl-1.2.S.6-tetrahydrnp vridiii-4-yn-3- 
flnorophenvn-5-fl.2^-triazol-l-vlinethvnQxa»nlidiii-2-niie 

25 (5i?)-3-(4-(U,5,6-Tetrahydiopyridin-4-yl)-3-fluorophenyl)-5-(l,2,3-hiazol4-yhnethyl) 
oxazolidin-2-one hydrochloride (380 mg, 1 mM) was treated with 3-chloropropylsulfonyl 
chloride essentially as in Example 76. After the reaction, the precipitate was filtered, washed 
with water (10 ml), diethyl ether (2 x 10 ml), and dried to give the desured product (245 mg). 
MS fESPV 484 (MH*)forC2oH23ClFNs04S 

30 NMRfDMSO-d^ ^ 5: 2.12 (quintet, 2H); 2.49 (br, obscured by DMSO, ~2H); 3.21 (t,2H); 
3.42 (t, 2H); 3.73 (t, 2H); 3.89 (overlapping m, 3H); 4.23 (t, IH); 4.82 (d, 2H); 5.13 (m. 
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IH); 6.01 (br, IH); 7.23 (dd, IH); 7.35 (t, IH); 7.41 (dd, IH); 7.74 (d, IB); 8.14 (d, IH). 

Example 81 : f5j?V3-f4-fl-(2-Methoxvethvnsnlfonyl-1.2.5.6-tetrahvdropvridiii-4-yn-^- 
fluorophenvn-5-fl.2^-triazol-l-vlmethvnoxazolidin-2-one 

5 (5i?>3-(4-(l,2,5,6-Tetrahydiopyridm-4-yl>3-fluorophenyl)-5KlA3-tf 

oxazolidm-2-oiie hydrochloride (380 mg, 1 mM) was treated with 2-methoxyettiylsulfonyl 
chloride essentially as in Example 79. Chromatogr^hy gave flie desired product (65 mg). 
MS (ESP) : 466 (MIT) for C2oHj4FN505S 

NMR(CPCU 6: 2.55(br,2H); 3.25 (t,2H); 3.37 (s,3H); 3.50 (t,2H); 3.77 (t,2H); 3.92 
10 (m,lH); 3.97 (m,2H); 4.16 (t,lH); 4.78 (d,2H); 5.06 (m,lH); 5.91 (br, IH); 7.06 (dd, 
IH); 7.18 (t, IH); 7.29 (dd, IH); 7.74 (d, IH); 7.78 (d, IH). 

Example 82 ; (5^V3-r3-FIuoro-4-fJ^.5f)-om-3,frdihvdro-2H-thiopvran-4-ynphenyl]-5- 
fl.2.3-triazol-l-vlmethvnDxazoli dm-2-one 

15 



(5^)-3-[4-(3,6-dihydro-2fl'-thiopyran-4-yl)-3-fluorophenyl]-5-(l,2,3-triazol-l- 
yhnethyl)oxazolidin-2-one (Example 83; 1.25 g, 3.5 mmol) was stirred in a mixture of 
methanol and ethyl acetate (1:1, 50 ml) at ambient temperature. Sodium periodate (0.93 g, 4.3 
20 mmol) in water (10 ml) was added dropwise, and it was stirred for 18 hours. Precipitated salts 
were removed by filtration and solvents were removed under vacuum. The residue was 
chromatographed on silica gel, washing with 25% acetone in dichloromethane, then eluting 
with 5 to 7% methanol in dichloromethane to give the title product (1.152 g). 
MS fESP) : 377 (MH*) for C^HpFNAS 



25 ^H-NMRCPMS0-d6) 5: 2.57 (m.lH); 2.91 (m, IH); 2.97 (m,lH); 3.13 (m,lH); 3.39 (m, 
IH); 3.67 (m, IH); 3.92 (dd, IH); 4.27 (dd, IH); 4.86 (m, 2H); 5.17 (m, IH); 5.84 (m, 
IH); 7.28 (dd, IH); 7.39 (dd, IH); 7.45 (d4 IH); 7.79 (d, IH); 8.20 (d, IH). 
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Example 83 ; f5^V344-f3.6-dihvdro-2»:.thio pyrap-4-ylV3-flnorophenyl]-541.2.3-triaTnl- 
l-vlmethvnoxazolidin-2-one 



(5i?)0-[4-(3,6-dihydro-2Jy-lMopyran-4-yl)-3-fluorophenyl]-5-azidome&^ 
5 (2g, 5.7 mmol) was dissolved in dioxane (10 ml). Bicyclo[2.2.1]liepta-2,5-diene (3.1 ml, 28.7 
mmol) was added and it was refluxed under nitrogen for 18 hours. The solvent was 
evaporated in vacuo and the residue subjected to chromatography on silica gel eluting with 
25% efliylacetate in dichloromelhane to give the title compound (1.51 g). 
MS-CESE): 361 (MH*) for C^H.tFNAS 
10 ^H-NMR fDMSO-d^;> 8: 2.56 (m,2H); 2.83(dd,2H); 3.31 (m,2H); 3.91 (dd, IH); 4.26 

(dd, IH); 4.86 (m, 2H); 5.17 (m, IH); 6.06(m, IH); 7.25 (dd, IH); 7.33 (dd, IH); 7.42 (dd, 
IH); 7.78 (d, IH); 8.19 (d, IH). 

The above Exanq)ies 82 & 83 were prepared &om the intermediates below: 

15 

(5jgV3-r4-f3.6-dihvdro-2jy-thiopvran-4-vn-3-fluorophenvl] -5-a2idomethvloxazolidin-2-one 
Methanesulfonic acid(5i?)-3-[4-(3,6-dihydro-2/^-thiopyran-4-yl)-3-fluorophenyl]-2-oxo- 
oxazolidin-5-yhnethyl ester (8 g, 19.7 mmol) and sodium azide (4 g, 61.5 mmol) were heated 
in N,N-dimethylformamide (75 ml) at 80°C for 2 hours. It was cooled to room temperature, 
20 diluted with ethyl acetate, washed with potassium phosphate buffer (pH 7) and with water and 
dried over sodium sulfate. After evaporation of the solvent the title product was obtained as a 
brown oil (~7 g, crude). 



^HzMMBjQQMSQid^ 5: 2.56 (m, 2H); 2.83 (dd, 2H); 3.31 (m, 2H); 3.71 (dd, IH); 3.80 
(dd, IH); 3.81 (dd, IH); 4.17 (dd, IH); 4.92 (m, IH); 6.06(m, IH); 7.34 (m, 2H); 7.50 (m, 
25 IH). 
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Methanesulfonic acid f5i;V3-r4-f3,6-dmvdro-2g-thiopy ran-4-vlV3^fluorophenvl]-2-^^ 

oxazolidin-S-ylTnfithyl ester 




(5i?)-3-[4-(3,6-(iihydro-2^-tMopyran-4-yl)0-fluorophenyl] 
5 one (14 g, 453 mmol) was dissolved in dichloromethane (300 ml) and triethylatnine (8.8 ml, 
63.3 mmol) was added. It was cooled to -20°C and metiianesulfonyl chloride (4.22 ml, 54.4 
mmol), dissolved in dichloromethane (50 ml), was added dropwise. The reaction mixture was 
allowed to warm to room temperature and was quenched with potassium phosphate buflfer (pH 
7). Dichloromethane was removed under vacuum and it was extracted with ethyl acetate, 
10 washed with water and dried over magnesium sulfate. The title compound (16.9 g) was 
precipitated from dichloromethane by addition of hexane. 

^H-NMRQDMSO-ds) 8: 2.56 (m,2H); 2.83(dd,2H); 3.28 (s,3H); 3.32 (m,2H); 3.85 (dd, 

IH); 4.21 (dd, IH); 4.48 (dd, IH); 4.53 (dd, IH); 5.04 (m, IH); 6.07 (m, IH); 7.33 (dd, 
IH); 7,36 (dd, IH); 7.50 (dd, IH). 

' 15 

r5;?)-3-r4-(3.6-dihvdro-2g-thiopvran-4-vlV3-fluorophm^^ 

fiQg 

4-(2-Fluoro-4-benzyloxycarbonylaniinophenyl)-3,6-dihydro-2Jy-tMopyran (15.3 g, 44.6 mM) 
was dissolved in dry tetrahydrofuran (175ml) and stirred under nitrogen at -lO^C. 

20 n-Butyllithium (1 .6M in hexanes, 30ml, 175 mM) was run in over 20 minutes, keeping the 
temperature below -60°, and the mixture then stirred a further 10 minutes at -70°C. A 
solution of (i?)-glycidyl butyrate (6.42 g, 44.62 mM) dissolved in dry tetrahydrofuran (10 ml) 
was added dropwise over 10 minutes keeping temperature below -60**, and the mixture left to 
warm to ambient temperature over 18 hours. Methanol (29ml) was added, and the mixture 

25 stirred for 10 minutes only. Saturated aqueous sodium bicarbonate (200 ml) was added, and 
the mixture extracted with ethyl acetate (400 ml). The extract was washed with saturated 
aqueous sodium bicarbonate (100ml), brine (100ml), dried (magnesium sulfate). Filtered and 
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ev^orated. The crude product was purified on a 300 g siKca sinter column , eluting with a 
gradient from 0% to 100% ethyl acetate in dichloromethane. Relevant fractions were 
combined, reduced to a small volume, and diluted with an excess of isohexane to precipitate 
the desired product (11.3 g). MS (ESP) : 310 (M£t) for CisHjgFNOjS 



3.52 (m, IH); 3.65 (m, IH); 3.80 (dd, IE); 4.06 (dd, IH); 4.65 (m, IH); 5.19 (t, IH); 6.01 
(s, IH); 7.28 (m, 2H); 7.47 (dd, IH). 

4-f2-Fluoro-4-benzvloxvcarhonvlaniinophenyl)-3. 6-dihvdro-27y-thiopyran 



4-(2-Fluoro-4-aminophenyl)-3,6-dihydro-2iy-thiopyran (9.8 g, 46.8 mM) was dissolved in dry 
dichloromethane (196ml), pyridine (6.23g, 79.1 mM) added, and the mixture stirred under 
nitrogen at -20**. A solution of benzyl chloroformate (9.54g, 53.9 mM) dissolved in dry 
dichloromethane (25 ml) was added dropwise, and the mixture left to warm to ambient 

1 5 temperature over 1 8 hours. The mixture was washed with IM hydrochloric acid (200 ml), 
then brine (100 ml), dried (magnesiimi sulfate), filtered and evaporated to a small volume. 
The addition of isohexane (300 ml) precipitated the desired product (15.5 g). 
MSrNepativeESPV 342 (M-H") for C,sH,gHN02S 

NMRfDMSO-d^^ 5: 2.50 (s,2H); 2.79 (t,2H); 3.26 (m,2H); 5.15 (s,2H); 5.99 (s,lH); 
20 7.18 (m, 2H); 7.38 (m, 6H); 10.01 (s, IH). 

4-(2-Fluoro-4-aminQphenylV3.6-dihyd ro-2g-tbiopyran 

4-Hydroxy-4-(2-fluoro-4-aminophenyl)tetrahydrothiopyran (11.35 g, 50 mM) and butylated 
hydroxytoluene (50 mg) as antioxidant were suspended in a mixture of concentrated 
25 hydrochloric acid (37%, 200 ml) and watCT (50 ml), and stirred at 80® under nitrogen for 1 8 
hours. Glacial acetic acid (150 ml) was added, and reaction continued at 80° for a further 5 
hours. After cooling, tiie reaction was made basic by the cautious addition of concentrated 
ammonia and ice. The mixture was extracted with diethyl ether (400 ml), the extract washed 
with water (100 ml), brine (100 ml), dried (magnesium sulfate), filtered and evaporated to 




6: 2.52 (m overlq)pedby DMSO, ~2H); 2.78 (t, 2H); 3.27 (m, 2H); 




COOCHgPh 



F 
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give flie title product (10 g) as a dark oil. 

ISMR (CDClj) 6: 2.59 (m, 2H); 2.72 (t, 2H); 3.30 (m, 2H); 3.80 (br, 2H); 5.93 (m, IH); 



5 Example 84 : r5^V3-r4-ri.l-dioxo-3.6-dfliydro-2H-thiopyraii-4-yl)-3-flnoroplienyl]-S- 
a.2J-tri azol-l-ylmetfayl)oYazolidm-2-ope 



(Ji?)-3-[4-(3,6-dihydro-2fl'-thiopyran-4-yl)-3-fluorophenyl]-5-(l,2,3-triazol-l- 
10 ylmethyl)oxazolidiii-2-one (250 mg, 0.7minol) was dissolved in dichloiomethane (10 ml). 
Metachloioperbenzoic acid (~70%, 0.54 g, ~2.2 mmol), dissolved in dichloromethane (5 ml) 
was added dropwise under ice-cooling. It was allowed to warm to room temperature and 
stirred for 2 hours. The reaction mixture was diluted wifli ethylacetate, washed with 5% 
aqueous sodium tMosulfate solution, saturated aqueous sodiumhydrogen carbonate solution 
1 5 and with water. It was dried over sodium sulfate and the solvent evaporated under vacuum. 
The residue was chromatographed on silica gel, eluting with 3% methanol in dichloromethane 
to give the title product (197 mg). MS (BSPV 393 (MH*) for CitHitFNAS 
^H-NMRfDMSQ-d^ ^ 8: 2.97 (n^H); 3.36 (m,2H); 3.93 (m,3H); 4.27(dd,lH); 4.86 (m, 

2H); 5.18 (m, IH); 5.83 (m, IH); 7.29 (dd, IH); 7.40 (dd, IH); 7.47 (dd, IH); 7.78 (s, IH); 
20 8.19 (s,lH). 



6.35 (dd, IH); 6.39 (dd, IH); 6.97 (t, IH). 



F 



O 
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Example 85 ; r5ffl-3-r3^-Diflnoro-4-rjffi..y)-oyn-.^.<;-di hvdro-2H-thiopvraii-4-yn. 
phenvll-5-ri.2.3-triazoI-l-ylmethvnoxazolid ip-2-one 

F 

(Ji?)-3-[4-(3,6-dmydK)-2ff-thiop5aan-^^^^ 
5 ylmetJiyl)oxazolidm-2-one (Example 86; 0,86 g, 23 mmol) was stirred in a mixture of 

methanol and ethyl acetate (1:1, 20 ml) at ambient temperature. Sodium periodate (0.50 g, 2.4 
mmol) in water (10 ml) was added dropwise, and the mixture stirred for 3 hours. Precipitated 
salts were removed by filtration and washed with ethyl acetate. The filtrate was washed witiht 
brine, dried over magnesium sulfate and concentrated to dryness. The residue was 
10 chromatographed on silica gel eluting with 5% methanol in dichloromethane to give the title 
product (0.69 g). MaXESE): 395 (MET) for C^HieF^NAS 

^itNmipMSQidg) 5: 2.41 (brs, IH); 2.80 (m, IH); 2.97 (brs, IH); 3.15 (m, lH); 3.39 
(m, IH); 3.67 (brs, IH); 3.94 (m, IH); 4.25 (dd, IH); 4.85 (brs, 2H); 5.19 (m, IH); 5.75 
(brs, IH); 7.33 (d, 2H); 7.79 (brs, IH); 8.20 (brs, IH ). 

15 

Example 86 : f5JgV3-f4-f3,6-Dihydro- 2iy-thiopyran-4-vIV3,5-diflD 
triazol-l-ylmethvnoxazolidip-2->one 

Methanesulfonic acid(Ji?)-3-[4-(3,6-dihydro-2i/-thiopyran-4-yl)-3,5-difluorophenyl]-2-oxo- 
oxazolidin-5-yhnethyl ester (1.1 g, 5.7 mmol) was dissolved in dry N,N-dimethylfonnamide 

20 (5 ml) and sodixmi azide (0.35 g, 5.43 mmol) was added. It was heated at 60°C for 18 hours. 
The reaction mixture was cooled to room temperature, diluted with ethylacetate, washed with 
water and dried over magnesium sulfate. Solvent was removed under vacuum to give an oil. 
The crude intermediate azide was not characterized. It was taken up in 1,4-dioxane (20 ml), 
bicyclo[2.2.1]hepta-2,5-diene (1.0 g, 10.9 mmol) was added and it was refluxed for 12 hours. 

25 Solvent was reitnoved under vacuum and the residue chromatographed on silica gel with 5% 
methanol in dichloromethane to give the title compound (0.62g). 
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MSiSSE): 379 (MH*) for C„H,6F2NAS 

NMR,(DMSO-d^ 5: 2.43 (brs, 2H); 2.83 (dd, 2H); 3.31 (brs, 2H); 3.92 (m,lH); 4.25 (dd, 

IH); 4.84 (d,2H); 5.18(in,lH); 5.98 (brs, IH); 7.28 (d,2H); 7.79 (brs, IH); 8.19 (brs, 
IH). 

5 

The above Bxaiiq)les 85 & 86 were prepared from the intennediates prepared analagously to 
those used in Examples 82 & 83. 

Example 87 ;r5i?V3-r3.5-Difluoro-4-(iffl.^)-oxo-3.6.dihvdro-2H-thinp yraii-4-vn-phenyl] - 
10 5-a^.3-triazol-2-vlmethvnoxazolidiii-2-one 




(5i?)-3-[4-(3,6-dihydro-2ff-thiopyran-4-yl)-3,5-difluorophenyl]-5-(l,2,3-triazol-2- 
yhnethyl)oxazoIidin-2-one (Example 88; 0.48 g, 1.3 mmol) was stirred in a mixture of 

15 methanol and ethyl acetate (1:1, 20 ml) at ambient temperature. Sodium periodate (0.28 g, 1.4 
mmol) in water (10 ml) was added dropwise, and the mixture stirred for 3 hours. Precipitated 
salts were removed by filtration and washed with ethyl acetate. The filtrate was washed with 
brine, dried over magnesium sul&te and concentrated to dryness. Qystallisation firom 
dichloromethane gave the title compound (0.38 g). MS (ESPY 395 (MH*) for 

20 C^Hj^^NAS 

^H-NMR(pM30-d^ 5: 2.41 (brs , IH); 2.83 (m, IH); 2.97 (m, IH); 3.11 (m, IH); 3.41 
(m,lH); 3.67 (brs, IH); 3.93 (m,lH); 4.26(dd,lH); 4.88 (m,2H); 5.24 (m,lH); 5.76 
(brd, IH); 7.31 (d, 2H); 7.86 (s, 2H). 
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Example88 : f5AV3-r4-f3>(vdihvdro--2J?-thiQ pyran-4-ylV3,^ 
tria2ol-2-y imethynoxazolidin-2-one 



Sodium hydride (60% in oil, 148 mg, 3.7 mmol) was suspended in dry N,N- 
5 dimethylformamide (5 inl) and 1^,3-triazole (0.26 g, 3.7 mmol) was added under nitrogen. It 
was stirred for 5 minutes at room temperature and methanesulfonic acid (5i?)-3-[4-(3,6- 
dihydro-2Jy-thiopyran-4-yl)-3,5-difluorophenyl]-2-oxo-oxa2»Udin-5-ylmeA^^ ester (see 
Example 86; 1.0 g, 2.47 mmol) was added. It was heated to 75°C for 3.5 hours, then cooled to 
room temperature, diluted with aqueous sodium hydrogencarbonate solution (5%, 100 ml) and 
10 extracted with ethylacetate (2 x 100 ml). The organic phase was washed with water (2 x 50 
ml), brine (100 ml), dried over magnesium sulfate and the solvent was evaporated in vacuo. 
Chromatography on siUca gel with a gradient of 10-50% ethylacetate in hexanes gave the title 
compound (0.65g). MS (Em : 379. (MlT) for C„Hi^2NAS 

NMR(CDCy 5: 2.53 (m, 2H); 2.89 (dd, 2H); 3.35 (m, 2H); 3.95 (m, IH); 4.25 (dd, IH); 
15 4.83 (m, 2H); 5.09 (m, IH); 5.96 (brs, IH); 7.05 (d, 2H); 7.79 (d, 2H). 

Example 89 ; SfRVf3-Oxo-isoxazol-2>vlmethyn-3-r 4-fl,2.5.6-tetrahvdropyrid-^ 
difluorophenyl)oxazolidin-2-one 

PCX Application No. GB99/01753 (Publication No. WO 99/64417) describes the preparation 
20 of 5(R)-Hydroxymethyl.3-(4-(l-benzyl4,2,5,6-tetrahydropyrid-4-y0^^ 

difluorophenyl)oxazolidm-»2-one (Reference Example 4 of GB99/01753), which is reacted 
under Mitsunobu conditions with 3-hydroxyisoxazole to give 50R)-Isoxazol-3-yloxymethyl-3- 
(4-(l -benzyl-1 ,2,5,64etrahydiopyrid-4-yl)-3,5-difluorophenyl)oxazoU^^ (Reference 
Example 5 of GB99/01753). Purification (by column chromatography) and subsequent 
25 reaction with 1-chloroethyl chlorofonnate and work-up gives 5(R)-Isoxazol-3-yloxymethyl-3- 
(4-(l,2,5,6-tetrahydropyrid-4-yl)-3,5-difluorophenyl)oxazolidin-2-one (Reference Example 6 
ofGB99/01753). 
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During the Mitsunobu reaction the ambident nucleophile 3-hydroxyisoxazole reacts with 
5(R>Hydroxymethyl-3-(4.(l-benzyl-l,2,5,6-tetrahydropyrid^ 

difluorophenyl)oxazolidin-2-one to give a quantity of 5(R)-(3-Oxo-isoxa2ol-2-ylniethyl)-3-(4- 
(l-benzyl4,2,5,6-tetrahydropyrid-4-yl)-3,5-difluorophenyl)oxazoUdin-2^^ Failure to 
5 purify (e.g. by suitable column chromatography) the product fiom the Mitsunobu reaction 
described in GB99/01753 before subsequent reaction with 1-chloroethyl chloroformate and 
work-up using hydrochloric acid gives a quantity of 5(R)-(3-C)xo-isoxazol-2-yhnethyl)-3-(4- 
(l,2,5,6-tetrahydropyrid-4-yl)-3,5-difluorophenyl)oxazolidm-2-one as the hydrochloride salt, 
which ^s identified in the mixture by correlation TOCSY NMR (TOtal Correlation 
1 0 Spectroscopy) - methylene carbon attached to the nitrogen of the isoxazolone ring has a shift 
of 48 ppm (characteristic of this hnkage), and by LC-MS (MH+ 378 - less chloride) using C- 
18 Hichrom RPB column, 5mm, 25 cm x 0.46mm i.d; Eluant - 650ml Water, 350ml 
Acetonitrile, 1ml TFA (biograde); Flow - 1 .5ml/min; Retention Times N-Knked Piperidene - 
Rt = 2.0 min, O-linked Piperidene - Rt = 3.25 min. 

15 



F q 




20 Example 90 ; 5(RW3-Oxo-isoxazol-2-ylmet hvn-3-f4-fl-r3^tert.hnto^^^ 
hvdroxvpropanovn-l>2,5.64etrahvdropyrid-4-v ^3>S-diflnorophepvnQXM^^^ 




ffiuO 

To 3-tert-butoxy-2(S)-hydroxypropanoic acid (343 mmol) in dimethylfonnamide (DMF) at 
25 20-25°C was added (4-(l,2,5,6-tetrahydropyrid-4-yl)-3,5HUfluorophenyl)oxazoUdin-2-one 
hydrochloride salt (264 mmol; Reference Example 6 of GB99/01753, prepared as described in 
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Example 89 without purification following the Mtsunobu reaction of 3-hydroxyisoxazole 
reacts with 5(R)-Hy<koxyniethyl-3-(4-(l-benzyl-l,2,5,6-tetrahydropy^^ 
difluorophenyl)oxazolidin-2-one). To the mixture was added 1-hydroxybenzotriazole hydrate 
(HOBt; 0.4 eq.) and further DMF (to 6 vol.). The solution was placed under a nitrogen 
5 atmosphere, cooled to 16-18°C and EtjN (1.5 eq.) added. l-[3-(Dimethylamino)propyl]-3- 
ethylcarbodiimide hydrochloride (EDCl; 1.4 eq.) dissolved in water (1.5 vol.) was added 
dropwise keeping the temperature below 25^C. After approximately one hour the reaction 
was complete and tert-butyl mefhylether (MTBE; 1 vol.) followed by water (12 vol.) was 
added. After vigorous stirring for 1 hour the resultant solid was filtered, washed with water 

10 and MTBE, and dried under vacuum at 35-40°C. 

The resultant product (3.71 kg) was dissolved in DCM (8.5 litres) and purified by column 
chromatography eluting with EtOAc/iso-hexane (80:20) collecting the appropriate fi:actions 
and removing tiie solvent under reduced pressure to give 5(R)-Isoxazol-3-yloxymethyl-3-(4-' 
(l-(3-tert-butoxy-2(S)-hydroxypropanoyl)-l,2,5,6-tetrahydropyrid-4-yl)-3,5- 

15 difluorophenyl)oxazolidin-2-one as a white foam (3.03 kg, 82% yield). The colunm was 
eluted fiirther with methanol (50.5 Utres) and the solvent removed under reduced pressure to 
give a brown gum (100 g). Trituration of the gum with EtOAc (500 ml) gave the title 
compound as a dark yellow solid (lOOg). 

m (KBr disk) (cm'O 1737 (C=0, oxazoUdinone), 1638 (C=0, amide); MS (MH+) 522; 
20 ^HNMR(500MHz) assigned via TOCSY and HMQC (Heteronuclear Multiple Quantum 
Coherence spectra - A 1H/13C correlation) - methylene carbon attached to the nitrogen of the 
isoxazolone ring has a shift of 49 ppm (characteristic of this linkage). 

Example 91 : 5nRVf3-Oxo-isoxazol>2-vlmethvlV3-f4-a-f2rSV3^ihvdro^^ 
25 1.2,5.6-tetrahvdropvrid-4-vlV3.5-difluorophenynoxazolidin-^ 




HO 

Example 90 (5.0g) was slurried in 4M HCl in dioxane (25ml) and stirred at ambient 
temperature for 24 hours. The gum that formed was washed with dioxane (20 ml) and 
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triturated with isobutanol (50 ml). The solid that resulted was washed with isbbutanol (2 x 10 
ml) and dried under reduced pressure to give the title compound as a yellow solid (3.4g). 

NMR (500MHz) assigned via TOCSY and HMQC correlation spectra. Methylene carbon 
attached to the nitrogen of the isoxazolone ring has a shift of 47 ppm (characteristic of this 
5 linkage V5 0-linkage); MS (MH+) 466. 

The following illustrate representative pharmaceutical dosage fomis containing a compound 
of the foraiula (I), an in-vivo hydrolysable ester or apharmaceutically-acceptable salt thereof, 
10 including a pharmaceutically-acceptable salt of an in-vivo hydrolysable ester, (hereafter 
compound X), for therapeutic or prophylactic use in humans: 



(a) Tablet! mg/tablet 

Compound X 500 

Lactose Ph.Eur 430 

15 Croscarmellose sodium 40 

PolyvinylpyrroUdone 20 

Magnesium stearate 10 

(b) Tablet n mg/tablet 
Compound X 100 

20 Lactose Ph.Eur 179 

Croscarmellose sodium 12 

Polyvinylpyrrolidone 6 

Magnesium stearate 3 

(c) Tablet m m g/ta bl ^t 
25 Compound X. 50 

Lactose Ph.Eur 229 

Croscarmellose sodium 12 

Polyvinylpyrrolidone 6 

Magnesium stearate 3 

30 (d) Tablet IV mg/tqblet 
Compound X 1 
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Lactose PLEur 92 

Croscaimellose sodium 4 

Polyvinylpyrrolidone 2 

Magnesium stearate, 1 

5 (e) CapsHle mg/capsule 

Compound X 10 

Lactose PLEur 3 89 

Croscaimellose sodium 100 

Magnesium stearate 1 

10 (f) Injection I 

Compound X 50% wA^ 

Isotonic aqueous solution to 100% 

(g) Injection n fag. bolus;> 

Compound X 1 0% w/v 

15 Isotonic aqueous solution to 100% 

(h) Injection HI 

Compound X 5% w/v 

Isotonic aqueous solution to 100% 

(i) Injection IV (e,g. infasion) 

20 Compound X 1% w/v 

Isotonic aqueous solution to 100% 



Buffers, phannaceutically-acceptable surfactants, oils or cosolvents such as polyethylene 
glycol, polypropylene glycol, glycerol or ethanol, glidants (such as silicon dioxide) or 
25 complexing agents such as a cyclodextrin (for example, hydroxypropyl B-cyclodextrin or 
sulfobutylefher B-cyclodextrin) may be used to aid formulation. Also, improvements in 
aqueous solubility, if desired, may be achieved, for example, by conjugation of a compound 
of formula (I) with a phosphohpid (such as a (phospho)choline derivative) to form a micellar 
emulsion. 

30 NO-tQ: The above formulations may be obtained by conventional procedures well known in the 
pharmaceutical art, for example as described in **Remington: The Science & Practice of 
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Phannacy" Vols. I & n (Ed. A.R.Gennaio (Chainnan) et al; Publisher: Mack Publishing 
Company, Easton, Pennsylvania; 19th Edition - 1995) and "Pharmaceutics - The Science of 
Dosage Form Design" (Ed. M.E.Aulton; PubUsher: Churchill Livingstone; first published 
1988). The tablets (a)-(d) may be ^olymCT) coated by conveational means, for exsaoaple to 
5 provide an enteric coating of cellulose acetate phthalate. 



wo 01/81350 



PCT/GBOl/01815 



-127- 



Oaims 

1 . A compound of the fonnula (I), or a phannaceutically-acceptable salt, or an in-vivo- 
hydrolysable ester thereof. 



wherem 

HET is an N-linked 5-membered heteroaryl ring, containing either (i) 1 to 3 further nitrogen 
heteroatoms or (ii) a further heteroatom selected from O and S together with an optional 
10 further nitrogen heteroatom; which ring is optionally substituted on a C atom by an oxo or 
thioxo group; and/or the ring is optionally substituted on a C atom by 1 or 2 (l-4C)alkyl 
groups; and^or on an available nitrogen atom (provided that the ring is not thereby 
quatemised) by (l-4C)alkyl; or 

HET is an N-linked 6-membered heteroaryl ring containing Mp to Ihree nitrogen heteroatoms 
15 in total (including the linking heteroatom), which ring is substituted on a suitable C atom by 
0X0 or thioxo and optionally substituted on any available C atom by 1 or 2 (l-4C)alkyl 
substituents; 



O 



5 




(D 



Q is selected from Ql to Q9 



20 




Ql 



Q2 



25 
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Q3 Q4 Q5 Q6 

5 

■ \^ \-Q 

Q7 Q8 Q9 

1 0 wherein and are independently hydrogen or fluoro; 

wherein A, is carbon or nitrogen; Bj is O or S (or, in Q9 only, NH); is O, S or N-R* 
(wherein R^ is hydrogen, (l-4C)alkyl or hydroxy-(l-4C)alkyl); and wherein 
in Q7 each A, is independently selected from carbon or nitrogen, with a maximum of 2 
nitrogen heteroatoms in the 6-membered ring, and Q7 is linked to T via any of the Ai atoms 

15 (when Aj is carbon), and linked in the 5-menibered ring via the specified carbon atom, or via 
Ai when Aj is carbon; Q8 is linked to T via either of the specified carbon atoms in the 5- 
membered ring, and linked in the benzo-ring via either of the two specified carbon atoms on 
either side of the linking bond shown; and Q9 is linked via eitiier of the two specified carbon 
atoms on either side of the linking bond shown; 

20 wherein T is selected from the groups in (TA) to (TD) below (wherein ARl, AR2, AR2a, 
AR2b, AR3, AR3a, AR3b, AR4, AR4a, CYl and CY2 are defined hereinbelow); 
(TA) T is selected from the following groups 
(TAa) ARl, ARl-(l-4C)alkyl-, AR2 (carbon hnked), AR3; 
(TAb) AR1-CH(0H), AR2-CH(OH)-, AR3-CH(0H)-; 

25 (TAc) ARl-CO-,AR2-CO-,AR3-CO-,AR4-COs 
(TAd) AR1-0-, AR2.0-, AR3-0s 

(TAe) AR1-S(0)q- , AR2.S(0)q- , AR3-S(0)q- (q is 0, 1 or 2); 
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(TAf) an optionally substituted N-linked (fiiUy unsaturated) 5-membered heteroaryl ring 
system containing 1, 2 or 3 nitrogen atoms; 

(TAg) a carbon linked tropol-3-one or tropol-4-one, optionally substituted in a position not 
adjacent to the linking position; or 

5 

(TB) T is selected from the following groups 
(TBa) halo or (l-4C)alkyl 

{optionally substituted by one or more groups each independoatly selected from hydroxy, (1- 
4C)alkoxy, (l-4C)alkanoyl, cyano, halo, trifluoromethyl, (l-4C)alkoxycarbonyl, -NRvRw, (1- 
10 6C)alkanoylamino, (l-4C)alkoxycarbonylamino, H-(l-4C)alkyl-Ii-(l-6C)alkanoylamino, (1- 
4C)alkylS(0)q- (q is 0, 1 or 2), CYl, CY2 or ARl}; 
(TBb) -NRv'Rw' ; 

(TBc) ethenyl, 2-(l-4C)alkylethaiyl, 2-cyanoethenyl, 2-cyano-2-((l-4C)alkyl)ethenyl, 2- 
nitroethenyl, 2-nitro-2-((l-4C)alkyl)ethenyl, 2-((l-4C)alkylaminocarbonyl)ethenyl, 2-((l- 
15 4C)alkoxycarbonyl)efhenyl, 2-(ARl)ethenyl, 2-(AR2)ethenyl; 
(TBd) R^^CO- , R^^S(OV (q is 0, 1 or 2) gr R'°CS- 
wherein R^° is selected from the following groups 
(TBda) CYlorCY2; 

(TBdb) hydrogen, (l-4C)alkoxycarbonyl, trifluoromethyl, -NRvRw, ethenyl, 2-(l- 
20 4C)alkylethenyl, 2-cyanoethenyl, 2-cyano-2-((l-4C)alkyl)ethenyl, 2"nitroethenyl, 2-nitro-2- 

((1.4C)alkyl)ethenyl, 2-((l-4C)alkylaminocarbonyl)ethenyl, 2-((l- 

4C)alkoxycarbonyl)ethenyl, 2-(ARl)ethenyl or 2-(AR2)ethenyl; or 

(TBdc) (l-4C)alkyl {optionally substituted as defined in (TBa) above, or by (1- 

4C)alkylS(0)pNH- or (l-4C)alkylS(0)p.((l-4C)alkyl)N- (p is 1 or 2)}; 
25 wherein Rv is hydrogen or (l-4C)alkyl; Rw is hydrogen or (l-4C)alkyl; Rv^ is hydrogen, (1- 

4C)alkyl or (3-8C)cycloalkyl; Rw' is hydrogen, (l-4C)alkyl, (3«8C)cycloalkyl, (l-4C)alkyl- 

CO- or (MC)alkylS(0)q- (q is 1 or 2); or 

(TC) T is selected from the following groups > 
30 (TCa) an optionally substituted, frdly saturated 4-membered monocyclic ring containing 1 
heteroatom selected from O, N and S (optionally oxidised), and linked via a ring nitrogen or 
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sp^ carbon atom; 

(TCb) an optionally substituted 5-membered monocyclic ring containing 1 heteroatom 
selected from O, N and S (optionally oxidised), aad linked via a ring nitrogen atom or a ring 
sp^ or sp^ carbon atom, which monocyclic ring is fidly saturated other than (where 
5 appropriate) at a linking sp^ carbon atom; 

(TCc) an optionally substituted 6- or 7-membered monocyclic ring containing 1 or 2 
heteroatoms independently selected from O, N and S (optionally oxidised), and linked via a 
ring nitrogen atom or a ring sp^ or sp^ carbon atom, which monocycUc ring is fully saturated 
other than (where appropriate) at a linking sp^ carbon atom; or 

10 

(TD) T is selected from the following groups :- 

(TDa) a bicyclic spiro-ring system containing 0, 1 or 2 ring nitrogen atoms as the only ring 
heteroatoms, the structure consisting of a 5- or 6-membered ring system (linked via a ring 
nitrogen atom or a ring sp^ or sp^ carbon atom) substituted (but not adjacent to the Unking 
15 position) by a 3-, 4- or 5-membered spiro-carbon-linked ring; which bicyclic ring system is 

(i) ftdly saturated other than (where appropriate) at a linking sp^ carbon atom; 

(ii) contains one -N(Rc)- group in the ring system (at least two carbon atoms away from 
the linking position when the link is via a nitrogen atom or an sp^ carbon atom) or one -N(Rc)- 
group in an optional substituent (not adjacent to the linking position) and is 

20 (iii) optionally further substituted on an available ring carbon atom; or 

(TDb) a 7-, 8- or 9-membered bicyclic ring system (linked via a ring nitrogen atom or a ring 
sp^ or sp^ carbon atom) containing 0, 1 or 2 ring nitrogen atoms (and optionally a further O or 
S ring heteroatom), the structure containing a bridge of 1, 2 or 3 carbon atoms; which bicyclic 
ring system is 

25 (i) fiilly saturated other than (where appropriate) at a linking sp^ carbon atom; 

(ii) contains one O or S heto-oatom, or one -N(Rc)- group in the ring (at least two carbon 
atoms away from the linking position when the link is via a nitrogen atom or an sp^ carbon 
atom) or one -N(Rc)- group in an optional substituent (not adjacent to the linking position) 
and is 

30 (iii) optionally further substituted on an available ring carbon atom; 
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wherein Re is selected ftom groups (Rcl) to (Rc5) :- 

(Rcl) (l-6C)alkyl {optionally substituted by one or more (l-4C)alkanoyl groups (including 
geminal disubstitution) and/or optionally monosubstituted by cyano, (l-4C)alkoxy, 
trifluoromethyl, (l-4C)alkoxycarbonyl, phenyl (optionally substituted as for AR defined 
5 hereinafter), (l-4C)alkylS(0)q- (q is 0, 1 or 2); or, on any but the first carbon atom of the (1- 
6C)alkyl chain, optionally substituted by one or more groups (including geminal 
disubstitution) each independently selected firom hydroxy and fluoro, and/or optionally 
monosubstituted by oxo, -NRvRw [wherein Rv is hydrogen or (l-4C)alkyl; Rw is hydrogen 
or (l-4C)alkyl], (l-6C)alkanoylamino, (l-4C)alkoxycarbonylamino, N-(l-4C)alkyl-N-(l- 
10 6C)alkanoylamino, (l-4C)alkylS(0)pNH- or (l-4C)alkylS(0)p-((l-4C)alkyl)N- (p is 1 or 2)}; 
(Rc2) R"CO- , R"S02- or R^'CS- 
wherein R*^ is selected firom (Rc2a) to (Rc2e) > 

(Rc2a) ARl, AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4, AR4a, CYl, CY2; 

(Rc2b) hydrogen, (l-4C)aIkoxycarbonyl, trifluoromethyl, -NRvRw [wherein Rv is 

15 hydrogen or (l-4C)alkyl; Rw is hydrogen or (l-4C)alkyl], ethenyl, 2-(l-4C)alkylethenyl, 2- 
cyanoethenyl, 2-cyano-2-((l-4C)alkyl)ethenyl, 2-niti:oethenyl, 2-nitro-2-((l-4C)aliyl)ethenyl, 
2-((l-4C)alkylaminocarbonyl)ethenyl, 

2-((l-4C)alkoxycarbonyl)ethenyl, 2-(ARl)ethenyl, 2-(AR2)ethenyl, 2-(AR2a)ethenyl; 
(Rc2c) (l-lOC)alkyl 

20 {optionally substituted by one or more groups (including geminal disubstitution) each 
independently selected fi-om hydroxy, (l-10C)alkoxy, (l-4C)alkoxy-(l-4C)alkoxy, (1- 
4C)alkoxy-(l-4C)alkoxy-(l-4C)alkoxy, (l-4C)alkanoyl, phosphoryl [-0-P(0)(0H)2, and 
mono- and di-(l-4C)alkoxy derivatives fliereof], phosphiryl [-0-P(0H)2 and mono- and di-(l- 
4C)alkoxy derivatives thereof|, and amino; and/or optionally substituted by one group 

25 selected firom phosphonate [phosphono, -P(0)(0H)2, and mono- and di-(l-4C)alkoxy 
derivatives thereof], phosphinate [-P(0H)2 and mono- and di-(l-4C)alkoxy derivatives 
thereof], cyano, halo, trifluoromethyl, (l-4C)alkoxycarbonyl, (l-4C)alkoxy-(l- 
4C)alkoxycarbonyl, (l-4C)a]koxy-(l-4C)alkoxy-(I-4C)alkoxycarbonyl, (l-4C)a]kylamino, 
di((l-4C)alkyl)amino, (l-6C)alkanoylamino, (l-4C)alkoxycarbonylamino, N-(l-4C)alkyl-N- 

30 (l-6C)alkanoylamino, (l-4C)alkylaminocarbonyl, di((l-4C)aIkyl)aminocarbonyl, (1- 
4C)alkylS(0)pNH-, (l-4C)alkylS(0)p-((l-4C)alkyl)N-, fluoro(l-4C)alkylS(0)pNH-, 
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fluoro(l-4C)alkylS(0)p((l-4C)alkyl)N-, (l-4Qa]kylS(0)q- [the (MQalkyl group of (1- 
4C)alkylS(0)q- being optionally substituted by one substituent selected from hydroxy, (1- 
4C)alkoxy, (l-4C)alkanoyl, phosphoiyl [-0-P(0)(0H)2, and mono- and di-(l-4C)alkoxy ' 
derivatives fliereof], phosphiryl [-0-P(0H)2 and mono- and di-(l-4C)alkoxy derivatives 
5 thereof], amino, cyano, halo, trifluoromethyl, (MQalkoxycaibonyl, (l-4C)alkoxy-(l- 
4C)alkoxycarbonyl, (l-4C)alkoxy-(l-4C)alkoxy-(l-4C)alkoxycaibonyl, carboxy, (1- 
4C)aIlq'lamino, di((l-4C)alkyl)aniino, (l-6C)alkanoylamino, (l-4C)alkoxycarbonylamino, N- 
(l-4C)alkyl-N-(l-6C)alkanoylamino, (MQalkylaminocarbonyl, di((l- 
4C)alkyl)aminocarbonyl, (l-4C)alkylS(0)pNH-, (l-4C)alkylS(0)p-((l-4C)alkyl)N-, (1- 

10 4C)alkylS(0)q-, AR1-S(0)q- , AR2-S(0)q- , AR3-S(0)q- and also AR2a, AR2b, AR3a and 
AR3b versions of AR2 and AR3 containing groups], CYl, CY2, ARl, AR2, AR3, AR1-0-, 
AR2-0-, AR3-0-, AR1-S(0)q- , AR2-S(0)q- . AR3-S(0)q- , AR1-NH-, AR2-NH-, AR3-NH- 
(p is 1 or 2 and q is 0, 1 or 2), and also AR2a, AR2b, AR3a and AR3b versions of AjR2 and 
AR3 containing groups}; 

15 (Rc2d) R"C(0)0(l-6C)alkyl wherein R"is ARl , AR2, (MQalkylamino (the (1- 
4C)alkyl group bemg optionally substituted by (l-4C)alkoxycaibonyl or by carboxy), 
benzyloxy-(l-4C)alkyl or (l-lOC)alkyl {optionally substituted as defined for (Rc2c)};' 
(Rc2e) R"0- wherein R'* is benzyl, (l-6C)alkyl {optionally substituted as defined for 
(Rc2c)}, CYl, CY2 or AR2b; 

20 (Rc3) hydrogen, cyano, 2-cyanoethenyl, 2-cyano-2-((l-4C)al]qrl)ethraiyl, 2-((l- 

4C)alkylaminocaibonyl)ethenyl, 2-((l-4C)a]koxycarbonyl)eflienyl, 2-nitroetheiiyl, 2-nitro-2- 
((l-4C)alkyl)ethenyl, 2-(ARl)ethenyl, 2-(AR2)ethenyl, or of the formula (Rc3a) 



wherein X"" is -OR", -SR", -NHR"and -N(R'\ ; 

wherein R" is hydrogen (when X?" is -NHR"and -NCR")2), and R" is (l-4C)alkyl, phenyl or 
AR2 (when X" is -OR", -SR" and -NHR"); and R" is cyano, nitro, (l-4C)alkylsulfonyl, (4- 
7C)cycloalkylsulfonyl, phenylsulfonyl, (l-4C)alkanoyl and (l-4C)alkoxycarbonyl; 



R16 




(Rc3a) 
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(Rc4) trityl,ARl,AR2,AR2a,AR2b,AR3,AR3a,AR3b; 
(Rc5) RdOC(Re)=CH(C=OK RiC(=0)C(=OK RgN=C(Rh)C(=0)- or 
RiNHC(Rj)K:HC(=0)- wherein Rd is (l-6C)alkyl; Re is hydrogen or (1^6C)alkyl, or Rd and 
Re together form a (3-4C)alkylene chain; Rf is hydrogen, (l-6C)alkyl, hydroxy(l-6C)aIkyl, 
5 (l-6C)alkoxy(l-6C)alkyl, -NRvRw [wherein Rv is hydrogen or (l-4C)alkyl; Rw is hydrogen 
or (MQalkyl], (l-6C)aIkoxy, (l-6C)alkoxy(l-6C)alkoxy, hydroxy(2-6C)alkoxy, (1- 
4C)alkylamino(2-6C)alkoxy, di-(l-4C)aIkylamino(2-6C)alkoxy; Rg is (l-6C)alkyl, hydroxy 
or (l-6C)alkoxy; Rh is hydrogen or (l-6C)alkyl; Ri is hydrogen, (l-6C)alkyl, ARl, AR2, 
AR2a, AR2b and Rj is hydrogen or (l-6C)alkyl; 
10 wherein 

ARl is an optionally substituted phenyl or optionally substituted naphthyl; 
AR2 is an optionally substituted 5- or 6-membered, fully unsaturated (i.e with the maximum 
degree of unsaturation) monocycUc heteroaryl ring containing up to four heteroatoms 
indepmdently selected fix»m O, N and S (but not containing any 0-0, 0-S or S-S bonds), and 
1 5 linked via a ring carbon atom, or a ring nitrogen atom if the ring is not thereby quatemised; 
AR2a is a partially hydrogenated version of AR2 (i.e. AR2 systems retaining some, but not 
the fiill, degree of unsaturation), linked via a ring carbon atom or linked via a ring nitrogen 
atom if the ring is not thereby quatemised; 

AR2b is a Mly hydrogenated version of AR2 (i.e, AR2 systems having no unsaturation), 

20 linked via a ring carbon atom or linked via a ring nitrogen atom; 

AR3 is an optionally substituted 8-, 9- or lO-membered, fully unsaturated (i.e with the 
maximum degree of unsaturation) bicycUc heteroaryl ring containing up to four heteroatoms 
independently selected from O, N and S (but not containing any O-0, 0-S or S-S bonds), and 
linked via a ring carbon atom m either of the rings comprising the bicyclic system; 

25 AR3a is a partially hydrogenated version of AR3 (i.e. AR3 systems retaining some, but not 
the foil, degree of unsaturation), linked via a ring carbon atom, or linked via a ring nitrogen 
atom if the ring is not thereby quatemised, in either of the rings comprising the bicychc 
system; 

AR3b is a folly hydrogenated version of AR3 (i.e. AR3 systems having no unsaturation), 
30 linked via a ring carbon atom, or linked via a ring nitrogen atom, in eith^ of the rings 
comprising the bicyclic system; 
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AR4 is an optionally substituted 13- or 14-membCTed, fully unsaturated (i.e with the 
maximum degree of unsaturation) tricyclic heteroaryl ring containing up to four heteroatoms 
independently selected &om O, N and S (but not containing any 0-0, 0-S or S-S bonds), and 
linked via a ring carbon atom in any of the rings comprising the tricyclic system; 
5 AR4a is a partially hydrogenated version of AR4 (i.e. AR4 systems retaining some, but not 
the fiiU, degree of unsaturation), linked via a ring carbon atom, or linked via a ring nitrogen 
atom if the ring is not thereby quatemised, in any of the rings comprising the tricyclic system; 
CYl is an optionally substituted cyclobutyl, cyclopentyl or cyclohexyl ring; 
CY2 is an optionally substituted cyclopentoiyl or cyclohexenyl ring. 



2. A compound of the formula (I), or a pharmaceutically-acceptable salt, or an in-vivo- 
hydrolysable ester thereof, as claimed in claim 1; wherein Q is Ql wherem and are 
independently hydrogen or fluoro; and the groups defined in (TCa) to (TCc) are defined by 
formulae (TCI) to (TC4) :- 



wherein in (TCI) : >A3-B3- is >C(Rq)-CH(Rr)- and G is -0-, -S-, -SO-, -SO^- or >N(Rc); 

wherein in (TC2) : ml is 0, 1 or 2; >A3-B3- is >C=C(Rr)- or >C(Rq)-CH(Rr)- and G is -0-, - 
20 S-, -SO-, -SOj- or >N(Rc); 

wherein in (TC3) : ml is 0, 1 or 2; >A3-B3- is >C(Rq)-CH(Rr)- (other than when Rq and Rr 

are both together hydrogen) and G is -0-, -S-, -SO-, -SOj- or >N(Rc); 

wherem in (TC4) : nl is 1 or 2; ol is 1 or 2 and nl + ol = 2 or 3; >A3-B3- is >C=C(Rr)- or 

>C(Rq)-CH(Rr)- or >N-CH2- and G is -0-, -S-, -SO-, -SOj- or >N(Rc); Rp is hydrogen, (1- 
25 4C)alkyl (other than when such substitution is defined by >A3-B3-), hydroxy, (l-4C)alkoxy or 

(l-4C)alkanoyloxy; 

wherein in CTCl), (TC2) and (TC4); ml, nl and ol are as defined hereinbefore : 




(TCI) 



(TC2) 



(TC3) 



(TC4) 
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>A3-B3. is >N-CH2- and G is >C(R")(R"), >C=0, >C-OH, >C-(l-4C)alkoxy, >C=N-OH, 
>C=N-(l-4C)alkoxy, >C>=N.NH-(l-4C)alkyl, >C=N-N((l-4QaIkyl)2 (the last two (1- 
4C)alkyl groups above in G being optionally substituted by hydroxy) or >C=N-N-C0-(1- 
4C)alkoxy; wherein > represents two single bonds; 
5 Rqis hydrogen, hydroxy, halo, (l-4C)alkyl or (l-4C)alkanoyloxy; 
Rr is (mdependently where appropriate) hydrogen or (l-4C)alkyl; 

R" is hydrogen, (l-4C)alkyl, fluoro(l-4C)alkyl, (l-4C)alkyl-thio-(l-4C)alkyl or hydrDxy-(l- 

4C)alkyl and R'^ is -[C(Rr)(Rr)]^-N(Rr)(Rc) wherein m2 is 0, 1 or 2; 

and, other than the ring substitution defined by G, >A3-B3- and Rp, each ring system may be 

10 optionally further substituted on a carbon atom not adjacent to the link at >A3- by up to two 
substituents independently selected from (l-4C)alkyl, fluoro(l-4C)alkyl (including 
trifluoromethyl), (l-4C)alkyl-thio-(MC)alkyl, hydroxy-(l-4C)alkyl, amino, amino-(l- 
4C)alkyl, (l-4C)alkanoylamino, (l-4C)alkanoylamino-(l-4C)aIkyl, carboxy, (1- 
4C)alkoxycarbonyl, AR-oxymethyl, AR-thiomethyl, oxo (=0) (other than when G is >N-Rc 

15 and Rc is group (Rc2) defined hereinbefore) or independently selected from Rc; and also 
hydroxy or halo (the last two optional substituents only when G is -O- or -S-); 
wherein AR is optionally substituted phenyl, optionally substituted phenyl(l-4C)alkyl, 
optionally substituted naphthyl, optionally substituted 5- or 6-membered heteroaryl; 
an optionally substituted 5/6 or 6/6 bicyclic heteroaryl ring system, m which ttie bicycUc 

20 heteroaryl ring systraas may be linked via an atom in either of the rings comprisiag the 
bicyclic system, and wherein both the mono- and bicyclic heteroaryl ring systems are linked 
via a ring carbon atom and may be (partially) hydrogenated; and 
Rc is selected from groups (Rcl) to (Rc5) defined in claim 1, 

25 3. A compound ofthe formula CO, or a phannaceutically-acceptable salt, or min-v^^ 
hydrolysable ester thereof; as claimed in claims 1 and 2, in which the optional substituents in 
AR are independently selected from halo, (l-4C)alkyl , hydroxy, nitro, carbamoyl, (1- 
4C)alkylcarbamoyl, di-((l-4C)alkyl)carbamoyl, cyano, trifluoromethyl, trifluoromethoxy, 
amino, (MQalkylamino, di((l-4C)alkyl)amino, (l-4C)alkyl S(0)^- (q is 0, 1 or 2), carboxy, 

30 (MOalkoxycarbonyl, (2.4C)aIkenyl, (2.4C)alkynyl, (MQalkanoyl, (l-4C)alkoxy, (1- 
4C)alkylS(0)2amino, (l-4C)alkanoylamino, benzoylamino, benzoyl, phenyl (optionally 
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substituted by vq) to three substituents selected from halo, (l-4C)alkoxy or cyano), furan, 
pyrrole, pyrazole, imidazole, triazole, pyrimidine, pyridazine, pyridine, isoxazole, oxazole, 
isothiazole, thiazole, thiophene, hydroxyimino(l-4C)alkyl, (l-4C)a]koxyimino(l-4C)alkyl, 
hydroxy-(l-4C)alkyl, halo-(l-4C)alkyl, mtro(l-4C)alkyl, amiiio(l-4C)alkyl, cyano(l- 
5 4C)allQrl, (MQalkanesulfonamido, aminosulfonyl, (MQall^laminosulfonyl and di-((l- 
4C)al]Qrl)aminosulfonyl. 

4. A compound of the formula (I), or a pharmaceutically-acceptable salt, or an in-vivo- 
hydrolysable ester thereof, as claimed in any of claims 1-3, and the groups defined in 
10 (TCa) to (TCc), and (TCI) to (TC4) are defined by formulae (TC5) to (TCI 1) :- 




(TC5) (TCQ (TC7) 



15 




(TC8) (TC9) (TCIO) (TCll) 

Rc is as defined in claim 1. 

5 . A compound of the formula (IC), or a pharmaceutically-acceptable salt, or an in-vivo- 
20 hydrolysable ester thereof, as claimed in any of claims 1-4, 




wherein HET is as claiined in any of claims 1-4; and are independently hydrogen or 
fluoro; Rpl and Rp2 are independently hydrogen, AR-oxymefliyl or AR-thiomethyl [wherein 
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AR is phenyl, phenyl-(l-4C)alkyl, n^hthyl, furan, pyrrole, pyrazole, imidazole, triazole, 
pyriinidine, pyridazine, pyridine, isoxazole, oxazole, isothiazole, thiazole or thiophene], (1- 
4C)alkyl, carboxy, (MQalkoxycarbonyl, hydroxymethyl, (l-4C)alkoxymethyl or carbamoyl 
and Rep is cyano, pyrimidin-2-yl, 2-cyanoethenyl, 2-cyano-2-((l-4C)alkyl)e1iienyl or Rep is 
5 of the fomiula R^°pCO-, E}'^S02- or R^^CS- {wherem R**^ is hydrogen, (l-5C)alkyl 

[optionally substituted by one or more groups each independently selected from hydroxy and 
amino, or optionally monosubstituted by (l-4C)aIlcoxy, (l-4C)alkylS(0)q-, (l-4C)alkylamino, 
(l-4C)alkanoyl, naphthoxy, (2-6C)alkanoylamino or (l-4C)alkylS(0)p>JH- wherein p is 1 or 
2 and q is 0, 1 or 2], imidazole, triazole, pyrimidine, pyridazine, pyridine, isoxazole, oxazole, 
10 isothiazole, thiazole, pyridoimidazole, pyrimidoimidazole, quinoxaline, quinazoline, 
phthalazine, cinnoline or naphthyridine, or R'^ is of the formula R"PC(0)0(l-6C)alkyl 
wherein R"^ is (l-6C)alkyl}, or Rep is of the fomiula RfC(=0)C(=0)- wherem Rf is (1- 
6C)alkoxy. 

15 6. A compound of the fomiula (IC), or a pharmaceutically-acceptable salt, or an in-vivo- 
hydrolysable ester thereof, as claimed in any of claims 1-5, wherein HEX is triazole or 
tetrazole. 

7. A compound, as claimed in any of claims 1-6, being 
20 ((5i?)-3-(4-(l-(2-Hydroxyacetyl)-l,2,5,6-tetrahydropyridin-^^^^ 
triazol-l-yhnethyl)oxazolidin-2-one; 

(5iJ)-3-(4-(l-((25)-2,3-Dihydroxypropionyl)-l,2,5,6-tetrahy&^^ 
phenyl)-5-(l,2,3-triazol-l-yhnethyl)oxazolidm-2-one; 
(Ji?)-3-(4-(l-(2-Hydroxyacetyl)4,2,5,6-tetrahydropyridin-4^^^ 
25 triazol-l-ylmethyl)oxazolidin-2-one; 

(5i?)-3-(4<l-((2iS)-2,3-Dihydroxypropionyl)-l,2,5,6-tetrahydropyridin-^^ 
5-(l,2,3-triazoH-ylmethyl)oxazolidin-2-one; or aphaimaceutically-aeceptable salt, or an in- 
vivo-hydrolysable ester thereof 



30 8. A compound, as claimed in claim 1, being 

(5i?)0-(3,5-Difluoro-4<3,6-dihydro4,l-dioxo-2/^thiopyran-4^yl^^^ 
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ylinethyl)oxa2olidm-2-one. 

9. A process for the preparation of a compound of the formula (I) as claimed in claim 1, 
or pharmaceutically-acceptable salts or in vivo hydrolysable esters thereof, which comprises 
5 of(a)to(d):- 

(a) modification of a substituent in or introduction of a substituent into another 
compound of formula (T); 

(b) reaction of a compound of formula (O) : 




10 (n) 

wherein Y is a displaceable group (which may be preformed, such as chloro or mesylate, or 
gen^ated in-situ, for example under Mitsunobu conditions) 
with a compound of tiie formula (HI) : 

HET 

15 (HI) 

wherein HET is HET-H firee-base form or HET- anion formed firom the firee base form; or 
(c) by reaction of a compound of the formula (IV) : 

Q-Z 

(IV) 

20 wherein Z is an isocyanate, amine or urethane group with an epoxide of the formula (V) : 

(V) 




(d) for HET as 1 ,2,3-triazole by cycloaddition via the azide (wherein Y in (D) is azide); 
25 and thereafter if necessary: (i) removing any protecting groups; (ii) forming a 
pharmaceutically-acceptable salt; (iii) forming an in-vivo hydrolysable ester. 
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10. A method for producing an antibacterial effect in a warm blooded animal which 
comprises administering to said animal an effective amount of a compound of the formula (T) 
as claimed in any one of claims 1 to 8, or a pharmaceutically-acceptable salt, or in-vivo 
hydrolysable ester thereof 

5 

11. A compound of fhe formula (J) as claimed in any one of claims 1 to 8, or a 
phamiaceutically-acceptable salt, or in-vivo hydrolysable ester thereof for use as a 
medicament 

10 12. The use of a compound of the formula (I) as claimed in any one of claims 1 to 8, or a 
pharmaceutically-acceptable salt, or in-vivo hydrolysable ester thereof, in the manufecture of 
a medicament for use in the production of an antibacterial effect in a warm blooded animal. 

13. A pharmaceutical composition which comprises a compound of the formula (I) as 
15 claimed in any one of claims 1 to 8, or a pharmaceutically-acceptable salt or an in-vivo 
hydrolysable ester thereof^ and a pharmaceutically-acceptable diluent or carrier. 



INTERNATIONAL SEARCH REPORT 



Interrf al AppUeaUen No 

PCT/GB 01/01815 



A. CUSSIFICATtON OP SUBJECT MATTER 

IPC 7 C07D491/10 C07D413/14 A61K31/42 A61P31/04 
//(C07D491/10 , 317 : 00 . 221 : 00 ) 

Accor(fingto Intematloaai Patent Classiffcation (IPC) or to tx)th national cias^RcaUon and IPC 



B. RELDS SEARCHED 



Minimum documentation searched (classification system followed tiy classification symt>ols) 

IPC 7 C07D A61K 



Documentation searctied other than minimum documentation to the extent that such documents ate included In the fields searched 



Electronic data t>ase consulted during the intemallonal search (name of data base and. where pradtoal, search terms used) 

EPO-Internal , CHEM ABS Data . 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



CategMy* CBatlon of document, with hdcatton. where appropriate; of the mievant 



Relevant to daimNa 



GREGORY W A ET AL: "ANTIBACTERIALS. 
SYNTHESIS AND STRUCTURE-ACTIVITY STUDIES 
OF 3-ARYL-2-0X00XAZ0LIDINES. I THE B 
GROUP" 

JOURNAL OF MEDICINAL CHEMISTRY, US, AMERICAN 
CHEMICAL SOCIETY. WASHINGTON, 
vol. 32, no. 8, 

1 August 1989 (1989-08-01), pages 
1673-1681. XP000573960 
ISSN: 0022-2623 
examples 23,24 

WO 00 21960 A (ZENECA LTD ;GRAVESTOCK 
MICHAEL BARRY (GB)) 
20 April 2000 (2000-04-20) 
claim 1 

-/-- 



1-13 



1-13 



m 



Further documents are ilBted in the continuation of box C. 



Patent family members are listed In annex. 



" Special categories of cited documents : 

•A' document defining the general state of the art whteh Is not 
considered to be of particular relevance 

'E* earlier document but published on or after the international 
filing date 

'L' document which may throw doubts on priority clalm(s) or 
which Is cited to establish the publication date of another 
cttalion or other special reason (as specified) 

'O* document referring to an oral disclosure, use, exhibition or 

other means 

'P* document publfehed prior to the International fling date but 
later than the priority date claimed 



•T' later document published after the Intemallonal filing dale 
or pilorfty date and not In confM with the application but 
cited to understand the principle or theory underiying the 
Invention 

"X' document of particular relevance; the claimed Invention 
cannot be considered novel or cannot be considered to 
Involve an Inventive step when the document is taken alone 

'V document of particular relevance; the claimed Invention 
cannot be considered to Involve an inventive step when the 
document is combined with one or more oUier such docu- 
ments, such combination being obvious to a person skilled 
In the art. 

document member of the same patent family 



Date of the actual completbn of the international search 



20 June 2001 



Date of malQng of the tntemational search report 



05/07/2001 



Name and malQng address ot the ISA 

European Patent Office. P.B. 5816 Patentlaan 2 
NL-2280HVRI]swl|k 
TeL (+31-70) 340-2040, Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 



Authorized officer 



Grassi, D 



Foim PCT/ISA/210 (secmd sheet) (July 1692} 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



Intern al Application No 

PCT/GB 01/01815 



C.(Cont]nuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category C&aUon of document, wilh lndication.wt)ere appropriate, of the relevant passages 



Relevant to claim No. 



wo 99 64417 A (ZENECA LTD ;GRAVESTOCK 
MICHAEL BARRY (GB)) 
16 December 1999 (1999-12-16) 
claim 1 

WO 99 64416 A (ZENECA LTD ;GRAVESTOCK 
MICHAEL BARRY (GB)) 
16 December 1999 (1999-12-16) 
claim 1 



US 5 792 765 A (RIEDL BERND 
11 August 1998 (1998-08-11) 
examples XXIV, 30-35 



ET AL) 



US 5 981 528 A (6RAVEST0CK MICHAEL BARRY) 
9 November 1999 (1999-11-09) 
the whole document 



US 5 929 083 A (KANG JIN AH 
27 July 1999 (1999-07-27) 
the whole document 



ET AL) 



US 5 668 286 A (YAMADA HIROYOSHI 
16 September 1997 (1997-09-16) 
the whole document 



ET AL) 



1-13 



1-13 



1-13 



1-13 



1-13 



1-13 



Form PCT/ISA/210 (eoMkuutlon of taoend ihMl) (July 1882) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

miormatlon on patent family members 



Intern' al Application No 

PCT/GB 01/01815 



Patent document 




Publication 




Patent Jamlly 


PubNcaOon 


dted In search report 




date 




member(s) 


date 


WO 00P1Q6Q 

Vi\J VWILXZ71/U 


A 
n 




All 
nU 






WO 9964417 


A 


16-12-1999 


AU 


4157199 A 


30-12-1999 








BR 


9910971 A 


13-02-2001 








EP 


1082323 A 


14-03-2001 








NO 


20006152 A 


02-02-2001 



WO 9964416 A 16-12-1999 AU 4156599 A 30-12-1999 

BR 9910915 A 06-03-2001 

EP 1082322 A 14-03-2001 

NO 20006149 A 02-02-2001 



US 5792765 A 11-08-1998 



DE 


19604223 


A 


07-08-1997 


AT 


200285 


T 


15-04-2001 


AU 


1251697 


A 


14-08-1997 


BG 


101193 


A 


26-02-1999 


BR 


9700885 


A 


27-10-1998 


CA 


2196862 


A 


07-08-1997 


CN 


1160051 


A 


24-09-1997 


CZ 


9700340 


A 


13-08-1997 


DE 


59703261 


D 


10-05-2001 


EP 


0789025 


A 


13-08-1997 


HR 


970048 


A 


30-04-1998 


HU 


9700358 


A 


28-07-1998 


JP 


9316073 


A 


09-12-1997 


NO 


970511 


A 


07-08-1997 


NZ 


314179 


A 


23-12-1998 


PL 


318277 


A 


18-08-1997 


SG 


50791 


A 


20-07-1998 


SK 


15897 


A 


08-10-1997 


TR 


9700092 


A 


21-08-1997 



US 5981528 A 09-11-1999 AU 1805397 A 10-09-1997 

EP 0882042 A 09-12-1998 

WO 9730995 A 28-08-1997 

OP 11514662 T 14-12-1999 

US 5929083 A 27-07-1999 NONE 



US 5668286 


A 


16-09-1997 


JP 


8073455 A 


19-03-1996 








AU 


681953 B 


11-09-1997 








AU 


2099995 A 


03-10-1995 








CA 


2183972 A 


21-09-1995 








CN 


1143961 A 


26-02-1997 








EP 


0750618 A 


02-01-1997 








JP 


9512785 T 


22-12-1997 








NZ 


283011 A 


22-09-1997 








WO 


9525106 A 


21-09-1995 



Foim PCT/ISA/210 (patent fam]y annex) (July 1892) 



